SDMS US EPA REGION V -1

SOME IMAGES WITHIN THIS
DOCUMENT MAY BE ILLEGIBLE
DUE TO BAD SOURCE
DOCUMENTS.




00002019

PO
INTERNATIONAL
TECHNOLOGY
CORPORATION Project No. 303613
June 1989
Final Report

\ /

Firal Feasibility Study Report
Alsco-Anaconda NPL Site
Gnadenhutten, Ohio

Prepared For:

Atlantic Richfield Company
Los Angeles, California

Prepared By:

IT Corporation
Monroeville, Pennsylvania

RESPONSIVE TO THE NEEDS OF ENVIRONMENTAL MANAGEMENT



1.0

2.0

0000202

PR, R e L U et T T SN o~
NTERNATICNAL TECHNCLCGET ZC0RFCTRAT

TABLE OF CONTENTS

INTRODUCTION ..viiceeesoconassceacsosssosssosasscscsasossonnssnosncssesnoss
1.1 SITE BACKGROUND INFORMATION ..cscecoccscccsscoonsssosscsccacsse
I.l1.1l  Site HiSLOTY seveeavecasscssessssstacscsonoonossassoss

1.1.2 Regional Physiography, Geology, and Hydrogeology .....

1.2 NATURE AND EXTENT OF THE PROBLEM ..c.cvvevccovescanescansnnnsans
1.2.1 Current and Potential Situalion seseeseesseccsnsssoacns

1.2.2 Historical Waste Management PracticCes .eeeveessesssasse

1.3 REMEDIAL INVESTIGATION SUMMARY .ccccecccvoccsaccaoscssnscrcnas
1.4 BASELINE RISK ASSESSMENT cuccoccccssesscsvsccnsscsesnscscacsosne
1.5 OVERVIEW OF METHODOLOGY iescecscecvoscsconcososccscscssoscanssas
1.6 OBJECTIVES OF REMEDIAL ACTION .cceveccacencocssrssoecncascaccns
DEVELOPMENT AND SCREENING OF REMEDIAL ACTION TECHNOLOGIES ....ccc.n.
2.1 GENERAL REMEDIAL RESPONSE ACTIVITIES ...................;.....
2.2 COMPILATION OF REMEDIAL TECHNOLOGIES «eecseccocsscoacsaannonns
2.3 DEVELOPMENT OF REMEDIAL TECHNOLOGY SCREENING +.ccvoceccccecons
2.3.1 Screening Criferiad sececscecssssasescccossscassnssnnas
2.3.1.1 Effectiveness Evaluation ...ceecevscsocosces

2.3.1.2 Implementability Evaluation ..c.cciveceeeacsss

2.3.1.3 Cost Evaluation .eeeeeeecncescnsecsconnncens

2.3.1.4 Screening ObJeCLivVe .isesscecsnsssosesosasss

2.4 TECHNOLOGY SCREENING BY GENERAL RESPONSE ACTIONS .ceciceecencee
2.4.1 NO ACTIO0N vuuveosevnasecoconssnssnsosssssssssscssssesse

2.4.2 Access ReSCricCCilon .cieieceenncenscecsoncscssonacnnsoss

2.4.3 MODITOTINZ «cevvococvocooocsoscsosasesonsssasossasanons

2.4.4 Surface Stabilizalion .eiveveececescsesssaccconesocces

2.4.5 CONTCALNMENT ceceorrssacscsaconcesonsssossscncccncaassoas
2.4.5.1 Vertical Barri@rs ..ceceeceeccccssccsnccnsas

2.6.5.2  CAPPINEG +evvvvocencaoannannssassscasssaasans

2.4.5.3 Surface Water Control ciceececacocsssscccscs

2.4.6 Removal .euiiereeecnescaseseesocassssenceccsosacasseene

2.4.7 On- and Off-Site Landfill/Disposal s.ceeecscsnsconnsaes

PAGE

-~

PR



00002021

NTERNATIONAL TECHNCLZ 3Y IZRPCEATON

TABLE OF CONTENTS
(Continued)

| pAGE
2.4.8 On-Site TreatmMent .cc.cceeccosccnsssasasnsonasssssscses 2=9
2.4.8.1 BiologlcCal .eeeeencssecscnssccacsscssecsnacnes 279
2.4.8.2 Solidification/StabilizatioN seescesessessss 2=9
2.4.8.3 Physical/Chemical Treatment - Thermal ...... 2-10
2.4.8.4 Physical/Chemical -~ In Situ Treatment ...... 2-10
2.4.9 Off-Site Treatment .coeecescecsccccesscsascsvosesasasss 2-11
2.4.9.1 Thermal ceocecessesvocsssocsocsacansannasses 2-12
2.4.9.2 Biological ceevevvecocsrsccsccscccasacsneess 2-13
2.4.10 Support ACLiONS .eccsccsscessssosscscssorscssssnseanses 2-12
2.4.10.1 SCOrage seevesccevvressscssssnosnessensacssss 2-13
2.4.10.2 DusC Control .seeeeeeseecsscasssscsnncnsssasss 2-13
2.4.10.3 Grading, Revegetation, and Bacﬁfilling ceees 2-13
2.4.10.4 DewateriNBeceosscesscssscososossessceosscasasees 2-13
2.4.10.5 RemoOvVAL tveeeeresnncncccscnccsscscsscasensss 2-14
2.4.11 Summary of Screened Remedial Technologies eveeeeceesess 2-1l4
3.0 DEVELOPMENT AND SCREENING OF REMEDIAL ACTION ALTERNATIVES ....¢s.... 3-1
3.1 REMEDIAL ACTION ALTERNATIVE DEVELOPMENT ....ccvecesascsoseacsas 3-1

3.2 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES
SCREENING CRITERIA ..vverovececcctvoecasocssosessacnsosnsssonae 3=12

3.2.1 Effectiveness and Implementability Screening .eesece.. 3-14
3.2.2 Cost Summary S e e 0 00 csces s ecsrs e er s ERNEsBPSEOREEOAIESEROITEOTRDS 3-19

3.3.3 Conclusions and Summary of Remedial Action
Alternatives Screening .c.eceeeecscesccscvscsscssansss 3=19

4,0 DETAILED DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES «evvceveeevcccses &=l
4.1. ALTERNATIVE 1 = NO ACTION ..ccceveiesocaccvacosossassssssccsss 4=l
4.1.1 RESETLICELIONS +eceevescovacconcocsnasoossocsesssccsccnsee 4=2

RXI u Sdodf 2 S 00808 00500000000 Q:Z

4.2 ALTERNATIVE 2 - CONSOLIDATE/CAP IMPOUNDMENT, INCINERATE
HOT SWAMP MATERIAL, SLURRY WALL/CAP SWAMP, FLOOD BERM,
AND TREAT/MONITOR GROUND WATER ..eieevesvcensacasacssoncansaes 4=2

4,2.1 Consolidate/Cap Impoundment ..eeveeecesnscenecsceocses 4=2
4,2.2 Incinerate Hot Swamp Materials .c.cceeecscccccccansceas 4=5

4.2.3 Slurry Wall/Cap Swamp .iieeveceseeceaccsossssssssancess 4=5

ii



4.3

4.4

4.5

00002022

TABLE OF CONTENTS
(Continued)

4.2.4 Flood Berm ceeeecacecesosnssersssccsscesscosscosansnosnsas
4.2.5 Monitoring of the Ground Water .....ceceveecacsccnnnsns
4'2‘6 Restrictions ® 5 @ 04 80 0P 0 S 0 OO SO D OSSO LB SN O e NS SENE eSS e

ALTERNATIVE 3 - OFF-SITE TREATMENT/DISPOSAL IMPOUNDMENT,
INCINERATE HOT SWAMP MATERIALS, ¥ OFF-SITE TREATMENT/
DISPOSAL OF REMAINING F01l9 SLUDGE IN SWAMP yeieNB—
TREAT/HON T TORCROND—WATER ....cccvcesenasse

4.3.1 O0ff-Site Treatment/Disposal Impoundment ...eececeecscee
4,3.2 Incineration of Hot Swamp Materials ...ceeeveesccocscs
4.3.3 Off-Site Treatment/Disposal of Remaining

F019 Sludge ln Swamp et s e 0N EEOPIIGOEIENNIOICEOROIOIBROSIROEOIOET TS

~~ooo

TN
- N T

4-7
4-7
4-8

4-8

4,34~ -Moni-toring. 0f Cround- WakewriTT T cceceoesssscscscssss
ALTERNATIVE 4 - OFF-SITE TREATMENT/DIS?OSAL IMPOUNDMENT, «

INCINERATE F019 SLUDGE IN SWAMP,ANB—PREAT/MONTTOR-

GROUW'WATER‘ €5 66 0504500000000 EBGIIICOEINIB NN COPIROEITPTISOETPRPTS

4.4,1 Off-Site Treatment and Disposal of Impoundment

Materials .eeeveeesaasscosssesccacsssssssssccsnsconnnse
4,4.2 Incinerate FO19 Sludge in Swamp eceeeevecosassccansccs
4.4.3 "Momrrort ™ = X

ALTERNATIVE 5 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT,
INCINERATE HOT SWAMP MATERIAL, OFF-SITE TREATMENT/DISPOSAL
OF REMAINING FO019 SLUDGE IN SWAMP, AND TREASAMONITOR
GROUND WATER '

9 6 6068600008000 EPPEEPIEEICIVIIIIRINCEESIOETIAITTOREIIEETOESDBE

4.5.1 On-Site Treatment/Landfill Impoundment ...ceeeoscscscs
4.5.2 Incineration of Hot Swamp Material ..icecececenceccaes
4.5.3 Off-Site Treatmenc/stposal of Remalnxng

FOL9 Sludge in SWAMP .esvevscccsssscscccansssnsssansosn
4.5.4 Monitoring of the Ground Water .....ccceeeconveacccens
£.5.5 RESTTLICELIONS tueunuuoneenennenconesssssoennsnoancaneos

1ii

5=8 =

4-9
4-9

4-9
4-10
4-12

4-12
4-12
4-12



(AVAVIVIA S pars

- Cy Tt A T A o x
CNTERNATICNAL TECHNCLCGY Z2R=C AT

TABLE OF CONTENTS
(Continued)

PAGE

4.6 ALTERNATIVE 6 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT,
INCINERATE SWAMP MATERIALS, AND TRERT/MONITOR
GROUND HATER ER I I R N R R R I I I I I I A R R R I I A A A A A R A S Y 4-12

4.6.1 On-Site Treatment/Landfill Impoundment .....eoceeoeeeees 4=13
4.6.2 Incineration of Swamp Materials «.eiceevecansccnccases 4=13
4.6.3 Monitoring of the Ground Water .ceeccesesssssvsceasssas 4=13
4.6.4 RESETICLIONS tevssscecceasaasssnssassnscsscasssssscsces 4=13

4.7 ALTERNATIVE 9 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT,
INCINERATE HOT SWAMP MATERIALS, ON-SITE TREATMENT/
LANDFILL REMAINING FOl9 SLUDGE IN SWAMP, AND TREAS/
MONITOR GROUND WATER .icccvecocccsconcnssssccsnscscsccsansssne 4=13

4.7.1 On-Site Treatment/Landfill Impoundment ....ceceeseesss 4-14
4.7.2 Incinerate Hot Swamp- Material ...iceceeessnesoccsscaas 4-14
4.7.3 On-Site Treatment/Landfill Remaining ..ece.eeeeececcees 4=14
4.7.4 Monitoring of the Ground Water ..ccscesecsccssccscases 4-14
4.7.5 ReSLricLions .teveeeesscevescscensssecssanscancasacansss 4—14
5.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES .ceecccccscccoscosccssane -1
5.1 OVERVIEW OF EVALUATION CRITERIA .ieceseccvcccesavesassonsscces 32
5.1.1 Short-Term Effectiveness ..eeeeesssccsscssssssscncanes 5=2
5.1.2 Long-Term Effectiveness and Permanence «..eesececeasacs 5=2
5.1.3 Reduction of Toxicity, Mobility, or Volume ........... 5-3
5.1.4 Implementability ceceeerereeecnaacnssasacasancsancanes 5=3
5.1.5 COSE teuetveaossacsosssoosensencnsacoscsssssscsssscensene I—4
5.1.6 Compliance With ARARS .iceeesescscccscscscssassscsenee =9

5.1.7 Overall Protection of Human Health and
the ENVIironmMeNnt ..eecececcssavesaccsssossvcosscccessee I=H

5.1.8 State ACCEPLANCE ciescsecvcccncncsncssesscccncsnssesss =6
5.1.9 Community ACCEPLANCE «eceessnsncancsanssosssesnacssnces I=0
5.2 PRESENTATION OF INDIVIDUAL ALTERNATIVE ANALYSIS .vcecescscnaes 5=7
5.2.1 Analysis of Alternative 1 ...cvvevercccncscocnncccccas 5=7

5.2.2 Alternative 2 - Consolidate/Cap Impoundment
Incinerate Hot Swamp Materials, Slurry Wall/Cap
Swamp, Flood Berm, and Treat/Monitor Ground Water .... 5-10

iv



(UAVAVAS P AUVl

STIRNATICONAL TECHNCLCSGY CCRECEATIZY

TABLE OF CONTENTS
(Continued)

PAGE

5.2.3 Alternative 3 - Off-Site Treatment Disposal
Impoundment, Incinerate Hot Swamp Materials, &
Off-Site Treatment/Disposal of Remaining FO019

Sludge in Swamp M@~ TrEIT/MONMITUrGrewnd.dlatas ...... 5-20

5.2.4 Alternative 4 - 0ff-Site Treatment/Disposal
Impoundment’, Incinerate FO019 Sludge in Swamp,

and _Trear/Moniton CooundHater™ .. ...covveerecncacceass 325

5.2.5 Alternative 5 - On-Site Treatment/Landfill
Impoundment, Incinerate Hot Swamp Materials,
Off-Site Treatment/Disposal of Remaining F019
Sludge in Swamp, and TeeweyMonitor Ground Water ...... 5-29

5.2.6 Alternative 6 - On-Site Treatment/Landfill
Impoundment, Incinerate Swamp Materials,
and TeowesMonitor Ground WALETr .eceeescscccccsasesssss 3-35

5.2.7 Alternative 9 - On-Site Treatment/Landfill
Impoundment, Incinerate Hot Swamp Material,
On-Site Treatment Landfill Remaining FO0l9 Sludge
in Swamp, and=Prext/Monitor Ground Water ....ceeeeeees 5=39

6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES ...cvecceccocasoscccssnsonsacas 6-1
APPENDIX A - COST SUMMARIES

APPENDIX B - APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
APPENDIX C - SUMMARY OF REMEDIAL INVESTIGATION (RI) REPORT ANALYTICAL DATA



TABLE NO.

2.1
2.2

0000202

INTERNATIONAL TECHNZ LI Y ZCRPCRATION
LIST OF TABLES

TITLE

Remedial Response Actions

Summary of Screened Remedial Technologies for Development
of Remedial Alternatives

Preliminary Remedial Action Alternatives

Summary of Remedial Action Alternative Initial Screening
Summary of Cost Estimates of Remedial Action Alternatives
Alternatives for Detailed Analysis

Alternatives for Detailed Analysis

Summary of Applicable or Relevant and Appropriate
Requirements and Other Advisories or Guidelines to be
Considered

vi



FIGURE NO.
1-1
1-2
1-3
2-1

2-2

2-3

4-2A

4-28

=T

4-7B

4-8

VUUUZUZ0

TNTERNATICNAL TECHNCLCGY ICR=CAT O

LIST OF FIGURES

TITLE

Regional Map Showing Water and O0il/Cas Well Locations
Alsco-Anaconda NPL Site Vicinity
Approximate Regional Water Table Configuration

Identification of Applicable Remedial Technologies and
Process Options for the Impoundment Operable Unit

Identification of Applicable Remedial Technologies and
Process Options for the Swamp Operable Unit

Screening of Applicable Remedial Technologies and Process
Options for the Impoundment Operable Unit

Screening of Applicable Remedial Technologies and Process
Options for the Swamp Operable Unit

Plan, Alternative 2, Consolidate/Cap Impoundment,
Incinerate Hot Swamp Materials, Slurry Wall/Cap Swamp,
Flood Berm, and Treat/Ground Water o

Section A-A', Alternative 2, CodSOIidété/Cap.Impoundment,/
Incinerate Hot Swamp Materials, Slurry Wall/Cap qu/p1/
Flood Berm, and Treat/ﬂround Water ..o —vmmm e

Section B-B', Alternative 2, Consolidate/Cap Impoundment,
Incinerate Hot Swamp Materials, Slurry Wall/Cap Swamp,
Flood Berm, and Treat’/ Ground Water :

e

Southern and Northern Impoundments (Alternatlve 2)
Detail 1 (Cap)
Detail 2 (Bottom Liner)

Plan, Alternative 3, Off-Site Treatment/Disposal Impound-
ment, Incinerate Hot Swamp Materials, Off-Site Treatment/
Disposal of Remaining FO0l19 Sludge in Swamp paiRd-Prest
Srounad wWater

Sertivn h-k', Witernative B, UTT-%1lte Treatment/Disposal’
Impoundment, Incinerate Hot Swamp Materials, Off-Site
Treatment/Disposal of Remaining FO019 Sludge in Swamp,~aTrd
Trege—Groord—Water

Section B-B', Alternative 3, Off-Site Treatment/Disposal
Impoundment, Incinerate Hot Swamp Materials, Off-Site
Treatment/Disposal of Remaining FO019 Sludge in Swamp,~and
Freat—LCround Wates

Plan, Alternative 4, Off-Site Treatment/Disposal Impound-
ment, Incinerate F019 Sludge in Swamp,—and—TreaL Groumd
Haeer

vii



0000202

NTERNATICONAL TECHWC LD 3 TCTh=CraTioy
LIST OF FIGURES
(Continued)
FIGURE NO. " TITLE

4=-9A Section A-A', Alternative 4, Off-Site Treatment/Disposal
Impoundment, Incinerate FOl9 Sludge in Swamp,—amd—Treat-
Ground—Water

4-98B Section B-B', Alternative 4, Off-Site Treatment/Disposal
Impoundment, Incinerate F019 Sludge in Swamp,-and—Fre=r
Geound—Water-

4-10 Plan, Alternative 5, On-Site Treatment/Landfill Impound-

ment, Incinerate Hot Swamp Materials, Off-Site Treatment/
Disposal of Remaining F019 Sludge in Swamp, and Treak /). ./,
Ground Water

4-11A Section A-A', Alternative 5, On-Site Treatment/Landfill

' Impoundment, Incinerate Hot Swamp Materials, Off-Site
Treatment/Disposal of Remaining FOl9 Sludge in Swamp, and ,
Treas Ground Water

4-11B Section B-B', Alternative 5, On-Site Treatment/Landfill
Impoundment, Incinerate Hot Swamp Materials, Off-Site
Treatment/Disposal of Remaining FO19 Sludge in Swamp, and
Treat Ground Water

4-12 On-Site Landfill (Alternative 6)

4-13 Plan, Alternative 6, On-Site Treatment/Landfill Impound—
ment, Incinerate Hot Swamp Materials, and Teet Ground Water

[}

4-14A Section A-A', Alternative 6, On-Site Treatment/Landfill , -~
Impoundment, Incinerate Hot Swamp Materials, and Test
Ground Water

4-148B Section B-B', Alternative 6, On-Site Treatment/Landfill
Impoundment, Incinerate Hot Swamp Materials, and Test .
Ground Water

4-15 Plan, Alternative 9, On-Site Treatment/Landfill Impound-
ment, Incinerate Hot Swamp Materials, On-Site Treatment/”
Landfill Remaining FO0l9 Sludge in Swamp, and Trestf Ground
Water

4-16A Section A-A', Alternative 9, On-Site Treatment/Landfill
Impoundment, Incinerate Hot Swamp Materials, On-Site
Treatment/Landfill Remaining FO19 Sludge in Swamp, and £~
Tzeat Ground Water

4-16B Section B-B', Alternative 9, On-Site Treatment/Landfill
Impoundment, Incinerate Hot Swamp Materials, On-Site
Treatment/Landfill Remaining FO019 Sludge in Swamp, and <=
Treat Ground Water

4-17 On-Site Landfill (Alternative 9)

viii



Uuu02028

DTERMATIONAL TECENCLIGY ICRPCEATICN

1.0 INTRODUCTION
Atlantic Richfield Company (ARCO) has retaiéed IT Corporation (IT) to conduct
a Feasibility Study (FS) in accordance with the Administrative Order, by
Consent, U.S. Environmental Protection Agency (U.S. EPA) Docket
No. U-W-87-C-002.

In June of 1986, the U.S. EPA included the Alsco—~Anaconda site on the National
Priorities List (NPL) as an uncontrolled hazardous waste site under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
of 1980 due to the actual or potential release of hazardous substances from
this site. CERCLA, through Executive Order 12316, gives the U.S. EPA the
authority to respond to actual or potential release of hazardous substances
that pose a substantial threat to public health and welfare, and the
environment. CERCLA was amended on October 17, 1986 to include the Superfund
Amendments and Reauthorization Act of 1986 (SARA). This FS is based on the

provisions of SARA and the interim final guidance document dated August 1988.

The purpose of this FS report is to present and discuss the process used to
develop remedial action alternatives for the Alsco-Anaconda NPL site. The
information and data used to develop the remedial action alternatives are

presented in the Remedial Investigation (RI) report and the analytical data is

summarized in Appendix C.

This document divides the procedures required for completion of the FS into
the following broad categories:
*+ Development of Remedial Action Alternatives

* Screening of Remedial Action Alternatives
*+ Detailed Analysis of Remedial Action Alternatives

In the first category, "Development of Remedial Action Alternatives," general
qualitative information is used to develop the range of technologies to be
assembled into remedial action alternatives. Effectiveness, implementabiliﬁy,
and relative costs were the criteria used for broad screening during the

development of these alternatives,
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In the second category, ''Screening of Remedial Action Alternatives,' the
alternatives are further screened to reduce the number of alternatives subject
to detailed analysis. The same criteria of effectiveness, implementability,

and cost were used.

In the third category, '"Detailed Analysis of Remedial Action Alternatives," a
detailed evaluation of each remaining alternative is conducted to provide the
required information to recommend a site remedy in accordance with the
guidelines in Section 121 of SARA and the National Contingency Plan (NCP)
which defines the appropriate extent of remedy as a '"cost-effective' remedial
alternative that effectively mitigates and minimizes threats to and provides

adequate protection of public health and welfare and the environment.

1.1 SITE BACKGROUND INFORMATION

Gnadenhutten, a community of about 1,320 residents, is located in Tuscarawas
County, about 49 miles south of Akron, Ohio. The former ARCO Alsco plant, a
fully integrated mill product and extrusion facility that produces painted and
unpainted architectural aluminum building products, is located within the
Gnadenhutten village limits on 23.6 acres along the flood plain of the
Tuscarawas River (Figure 1-1). The present Alsco plant occupies 18.9 acres of
the original 23.6 acres, excluding approximately 4.8 acres retained by ARCO
(Figure 1-2). Structures at the former ARCO facility include an aluminum
processing plant, an office building, a security and scale house, a wastewater
treatment plant, a sludge settling basin, and a sludge disposal pit

(Figure 1-2). Water resources upgradient and within one mile of the site
include the Tuscarawas River and the Gnadenhutten municipal well field.
Several private water wells are located approximately three quarters of a mile

downgradient of the site (Figure 1-1).

1.1.1 Site History
During the period from 1965 to 1978, the settling basin and sludge pit were

used for the disposal of chromium- and cyanide-containing sludge, which
consists mostly of aluminum oxyhydroxides, calcium carbonate, calcium sulfate,
and water. As a result of effluent overflow from the basin of plant
wastewater, sludge is now located in ‘a wooded marsh (swamp) area adjacent to

the settlement basin. Because of a concern for the potential contamination of
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water resources from the sludge leachate, the site was proposed for inclusion
on the NPL of sites eligible for cleanup under the CERCLA of 1980 in October
1984. The site was formally placed on the NPL in June 1986.

In December 1986, ARCO sold the Alsco plant to Pony Industries, Inc., a
subsidiary of Horsehead Industries, Inc. However, ARCO retained ownership of
the portions of the plant site which were used for sludge disposal and is
included on the NPL. This approximately &4.8-acre area, including the settle-
ment basin (impoundment), sludge pit, swamp, and adjacent property to the
Tuscarawas River constitutes the Alsco-Anaconda NPL site as referred to in
this report (Figure 1-2). The Alsco-Anaconda NPL site is bounded by the
Tuscarawas River, the Penn-Central Railroad right-of-way, the Alsco
manufacturing building and parking lot, and Anaconda Drive (County Road 39) on

the southwest, northwest, northeast, and southeast, regpectively.

1.1.2 Regional Physiography, Geology, and Hydrogeology

Gnadenhutten is located in east-central Ohio within the unglaciated Kanawha
section of the Appalachian Plateau's physiographic province (Fenneman, 1946;
Goldthwait and others, 1967). The plant site occupies a portion of the
Tuscarawas River valley flood plain, which is about 1.5 miles wide and which
is relatively flat, with valley floor elevations from 820 to 850 feet above
mean sea level (MSL) in the vicinity of Gnadenhutten (Figure l-1). Within a

two-mile radius of the site, peak elevations approach 1,250 feet above MSL.

Subsurface materials in the Tuscarawas River valley consist of unconsolidated
fluvial silt and sand deposits, along with glacial outwash sands, silts, and
gravels. This valley fill overlies relatively flat-lying sedimentary bedrock,
mostly shale and sandstone with minor beds of limestone and coal (Brownocker,
1947; Lamborn, 1956), generally occurring greater than 160 feet below the site
surface. The surficial deposits of sand and gravel and bedrock formations of
shale, limestone, and coal are mined locally. Within a two-mile radius of the
site, there are several sand and gravel pits in the valley bottom and coal -

strip mines on the valley sides.

The unconsolidated alluvial valley deposits form extensive aquifers (Cummins,

1959) which are the principal water supplies for municipalities in the

1-3
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valley. A regional water table map (Figure 1-3) based on available data from
the Ohio Department of Natural Resources (ODNR) shows that the water table
configuration 1s a subdued expression of thé topography, generally with a flat
surface interrupted by cones of depression in the valley and an irregular,
steep gradient leading to ground water divides through the uplands. Ground
water flow from the uplands is toward the Tuscarawas River Valley. Ground
water flow in the valley is generally southwestward (down river) except in the
general vicinities of municipalities such as Tuscarawas, Warwick,

Gnadenhutten, and Seventeen,

Nine 50-foot-deep ground water monitoring wells were installed at the Alsco-
Anaconda NPL site to characterize the local ground water quality and flow
direction. The nine monitoring well borings each encountered the coarse
alluvial valley deposits (mainly medium dense sands and fine gravels with some
lenses of sand and silt). One site production well (PW=5) boring encountered
similar materials to a depth of 159 feet (Ohio Drilling Company, 1980). None
of the site wells encountered bedrock.i Water table measurements from these
on~gite wells indicate the local flow is generally to the southwest toward the
Tuscarawas River, with the exception of inward-radial flow proximal to Pumping

Well PW-5S.

1.2 NATURE AND EXTENT OF THE PROBLEM

Waste streams associated with the aluminum siding manufacturing process at the
ARCO facility included wastewater and a wastewater treatment sludge from the
conversion coating of aluminum forms as pretreatment for painting. This
sludge 138 a process waste which is included in the Resource Conservation and
Recovery Act (RCRA) list of hazardous wastes (F0l19), because the sludge '

contains. chromium and cyanide.

The FOl9 sludge has been listed on the Land Disposal Restrictions (LDR) for
the Second Third Scheduled Wastes (Proposed Rule; 40CFR148, 268, and 271).

The U.S. EPA is proposing to prohibit the land disposal of certain untreated
hazardous wastes listed in 40CFR268.11. Therefore, the F0l9 waste sludge must
be treated prior to any on- or off-site disposal of the sludge. This LDR
regulation will be a mechanism which needs to be dealt with in the developing

of remedial action alternatives in determining a remedy for the Alsco-Anaconda
NPL site.
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1.2.1 Current and Potential Situation

During the period from 1965 to 1978, the sludge was deposited on site mainly
in the settlement basin (impoundment) and siudge pit, where it accumulated to
present quantities. The impoundment and sludge pit combined occupy approxi-
mately four-tenths of an acre. The depth of the sludge in these unlined
excavations is approximately eight feet in the impoundment and seven feet in
the sludge pit. The estimated total volume of sludge in both excavations is
5,570 cubic yards. In addition, nearly 1.2 acres of the swamp area adjacent
to the impoundment are covered by sludge, with an average thickness of about
1.7 feet. The estimated volume of sludge in the swamp is 3,280 cubic yards.
Assuming an average density of 3,000 pounds per cubic yard, the total sludge
volume of 8,850 cubic yards at the Alsco-Anaconda NPL site would weigh

approximately 13,275 tons.

The sludge consists mostly of aluminum oxyhydroxides, calcium carbonate,
calcium sulfate, and water with lesser amounts of various other inorgénic and
organic constituents. Trace component concentrations vary depending on
activities, processes, or sources that differed over time. In addition to
cyanide and chromium, the sludge was found to contain several other
potentially hazardous or toxic substances, including fluoride, nitrate,

volatile organic compounds, and polychlorinated biphenyls (PCBs).

The nature of the problems associated with these constituents depends on the
environmental distribution of hazardous chemicals and on the potential for the
migration of contaminants to potential receptors. Because some of the sludge
1s present in areas subject to flooding, the potential for mass movement
exists. The Gnadenhutten municipal water supply is derived from wells
upgradient from the site and not the Tuscarawas River. Therefore, potential
impacts from the unmitigated site are greatest for the Tuscarawas River biota,

fishermen, trappers, and others that may contact the contaminated waste.

1.2.2 Historical Waste Management Practices

Prior to 1965, neutralized process wastewater was discharged directly to the
Tuscarawas River. Historical information indicates that wastewater discharge
from the aluminum conversion coating process was approximately 400 gallon per

minute (gpm) and had suspended solids concentration of about 125 parts per
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million (ppm). The suspended solids primarily consisted of sodium aluminate
and aluminum hydroxide, which were precipitated from the etching process
wastewater, The sodium aluminate was derivéd from the reaction of sodium
hydroxide with the dissolved aluminum. Hexavalent chromium was also present
as neutral sodium chromate. Sodium chromate was formed by neutralization of
chromic acid residues present in the wastewater from the chromic acid treat-

ment of aluminum.

The settlement basin was completed in 1965 at the request of the State of Ohio
Department of Health and, during the period from 1965 to late 1972, was used
to remove the settleable solids from the coating process wastewater. Prior to
1972, the aluminum pretreatment wastewater was discharged directly to the
Tuscarawas River under Industrial Waste Permit No. 1495.2 issued by the State

of Ohio Water Pollution Control Board.

Beginning in late 1972 or early 1973, Alsco began operating a chromium reduc—
tion wastewater treatment process that generated a metallic hydroxide sludge,
which primarily consisted of aluminum hydroxide and trivalent chromium

hydroxide, plus calcium carbonate, and calcium sulfate.

The precipitation of the metal hydroxide sludge took place in the settlement
basin and the clear overflow was discharged to the adjacent Tuscarawas River
under a National Pollutant Discharge Elimination System (NPDES) permit issued
in 1972. The wastewater entered the impoundment on the south side where the
larger and heavier particles were expected to settle. The clear overflow dis-
charged from the north side of the impoundment where the finer precipitates
were expected to settle. Periodically, as the settlement basin filled with
wastewater treatment sludge, a dragline was used to remove the sludge for
disposal into an adjacent sludge pit. The aluminum pretreatment wastewater
was treated in this manner until 1978, when a plate and frame filter press was
installed in the wastewater treatment building for the removal and dewatering

of the sludge.
Since 1978, no solid waste has been placed into the impoundment or sludge pit;

wastewater treatment sludges have been mechanically dewatered on site and

transported to an off-site facility for disposal. However, the treated
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wastewater discharge route included the impoundment until October 1980, when
the effluent discharge was rerouted around the impoundment to the swamp, which
drained to the river. The treated process wastewater has been discharged to

the Tuscarawas River through an NPDES permitted outfall since 1972.

Prior to 1978, when the settlement basin and sludge pit were an active part of
the wastewater treatment process, three chemical pretreatment lines contrib-
uted to the system. Two of these lines were used to process aluminum coil
while the third line treated aluminum extrusions. The purpose of each pre-
treatment line was to prepare the aluminum for subsequent painting operations
by cleaning (etching) the metal and applying an amorphous chromate coating to
enhance corrosion resistance and to provide a basis for paint adhesion. '
Following the pretreatment processes, the aluminum coils or extrusions were

transferred by lift truck to the painting operations located elsewhere in the

plant.

The etchants consisted primarily of sodium hydroxide and detergents. The
chromate coating solutions consisted of mixtures of hexavalent chromium as
chromic acid, hydrofluoric and nitric acids, and ferro-ferri cyanide which was
used as a catalyst (accelerator). The drag from the three pretreatment lines
contained small amounts of chromic, hydrofluoric, and nitric acids plus
cyanide as well as the reaction products from the conversion coating

process. The continuous overflows and periodic bath discharges from the
pretreatment lines were routed into a drain system, which was isolated from
the general plant sewer system, and which carried the waste effluent directly

to the wastewater treatment building.

In October 1986, the outflow from the wastewater treatment plant was rerouted
away from the swamp directly to a NéDES permitted outfall at the Tuscarawas
River to dry the swamp area. No standing water was present in the former
marsh area within one month following the diversion of the outfall.
Similarly, after the effluent was diverted to bypass the settlement lagoon in

1980, standing water was eliminated in the settlement lagoon and sludge pit.
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1.3 REMEDIAL INVESTIGATION SUMMARY

The purpose of the RI was to determine the nature and extent of contamination
at the Alsco~Anaconda NPL site and the potential environmental impact of site

conditions and contaminant migration.

RI activities for the Alsco-Anaconda NPL site have been conducted in
accordance with CERCLA and National Contingency Plan (NCP) (40 Code of Federal
Regulations [CFR] 300) guidelines and applicable U.S. EPA and Ohio
Environmental Protection Agency (OEPA) requirements. Several phases of field
activities, sample collection, and chemical constituent analyses were planned
and conducted during the period from March 1985 through January 1987. The
project tasks were performed in accordance with Revision I and Addenda I and
IT of the RI Work Plan and Revisions I, II, or III of the Quality Assurance
Project Plan (QAPP), documents which were prepared by IT for ARCO and which
were reviewed and approved by representatives of the U.S. EPA Region V and the
OEPA.

The scope of the RI for the Alsco-Anaconda NPL site consisted of the

following:

e Determine if ground water or surface water contamination has occurred
on site and/or off site as the result of contaminant migration from
the site and determine the quality, concentration, and direction of
contaminant flow

+ Identify any contaminated soil and/or sediment that may be present on
or adjacent to the site as the result of migration from the site

* Identify specific contaminants posing acute or chronic hazards to the
public health, welfare, or the environment

+ Identify existing or potential pathways and receptors of contaminant
migration from the site which affect or may pose a threat to the
public health, welfare, or the environment (Endangerment Assessment)

The data-gathering activities necessary to meet the RI Work Plan objectives

emphasized sampling of the following on-site and off-site matrices:

* Sludge pit and settlement lagoon wastes and underlying soils
* Ground water

¢ Swamp area sludge and underlying soil
+ Tuscarawas River sediments

1-8
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Each medium was sampled from multiple source locations in accordance with the
Work Plan. Sample chain-of-custody procedures were followed from the time of
sample collection through analysis and arch{ving. Initial field investiga-
tions and laboratory studies were performed in accordance with the OEPA
approved March 1985, Revision I, Quality Assurance/Quality Control (QA/QC)
Plan. U.S. EPA Region V assumed primacy for regulatory review of the RI/FS in
February 1986 following the addition of the site to the NPL. The U.S. EPA
conducted an audit of RI laboratory data in April 1986 and ruled that the
existing OEPA-approved QA/QC Plan did not meet U.S. EPA requirements and
future analyses had to be performed in accordance with U.S. EPA Contract
Laboratory Program (CLP) analytical procedures. The original March 1985 QA/QC
Plan had specified U.S. EPA approved Safe Drinking Water Act and SW-846
laboratory procedures. As a result of the U.S. EPA audit the July 1986
Revision II Quality Assurance Project Plan (QAPP) was generated and final

U.S. EPA approval of the QAPP was received November 7, 1986 (October 1986,
Revision III, QAPP). All subsequent analyses were performed in accordance

with CLP laboratory procedures.

The Alsco-Anaconda NPL site RI began with an initial site screening program
from March through May 1985 that involved the installation of nine monitoring
wells and the collection of borehole soil samples, ground water samples, and
sludge and underlying soil samples from the sludge settlement, basin, the
sludge disposal pit, and the swamp area along the riverbank that received
outflow from the settlement lagoon and other plant discharges. Representative
composite sludge and soil samples were analyzed for Hazardous Substance List
(HSL) organic compounds, cyanide, fluoride, nitrate, hexavalent chromium,
total chromium, and other total metals as well as leachable metals by the
Extraction Procedure (EP) toxicity test method. Ground waters was monitored
quarterly through January 1986 and again in November 1986 for HSL organic
compounds, cyanide, fluoride, nitrate, chromium, and selenium, including water

levels, pH, temperature, and specific conductance.

Because PCBs were found in swamp sludge and soil samples and considering other
results from the first phase RI field and analytical tasks, the second phase
of sampling and analysis was planned. The second phase was conducted during

the period from November 1986 through January 1987 in order to repeat sampling
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of the monitor wells, settlement lagoon, and sludge pit, to provide more
extensive coverage in the swamp area, and to include sediment sampling from
the Tuscarawas River. The ground water, sl;dge, and soil samples were
analyzed for identical parameters tested in the first phase, except the swamp
samples and the river sediments were analyzed only for PCBs, total chromium,

and hexavalent chromium.

1.4 BASELINE RISK ASSESSMENT

The principal environmental migration pathway for contaminant transport from
the Alsco-Anaconda NPL site is water transport. The air pathway is not
considered significant due to the high water content of the waste sludge on

site and vegetation covering the waste disposal areas.

Dilution calculations have shown that, even under low flow conditions in the
Tuscarawas River, the contribution of contaminants from the ground water will

not have a significant impact on the public health or the environment.

A potential direct contact exposure scenario for two subpopulations was
employed to assess the possible human health risks posed by contamination of
the Alsco-Anaconda NPL site in Gnadenhutten, Ohio. These target subpopula-
tions were defined to be children, ages 5 to 12 (average weight 25 kilograms)

and adult workers with an average weight of 70 kilograms.

Of the potential contaminants found on the Alsco-Anaconda NPL site, only
arsenic, cadmium, chromium, cyanide, and PCBs were found at levels thought to
pose a potential hazard to human health. By comparing cadmium, chromium, and
cyanide to established U.S. EPA standards for acceptable daily intake, the
hazards posed by these compounds were shown to be, both individually and in a
multiple exposure scenario, well below the U.S. EPA guidelineé for a potential

risk to human health.

Arsenic was evaluated with respect to carcinogenic effects on human health.
The possible risk to human health posed by the presence of arsenic was esti-
mated using a carcinogenic potency factor derived by the U.S. EPA. Excess
cancer risk for arsenic at the Alsco-Anaconda NPL site was found to be

5.68 x 1077 and 1.16 x 1078 for a child and adult, respectively, based on the
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scenarios postulated. The affected population would be those exposed through

direct contact with the soils only.

For PCBs, excess cancer risk was calculated using the U.S. EPA carcinogenic
potency factor, which are data developed for carcinogens and potential
carcinogens. Based on this health-protective scenario, excess cancer risk
exists for those subpopulations who come in direct contact with the Area 4

1 Direct contact with the

sludges and Area 1, 2, 3, and 5 sludges at the site.
remaining sludges and soils does not pose an unacceptable level of risk based
on a total hazard index and risk characterization for both children and

adults.

Organic constituents were evaluated with respect to both subpopulations. The
hazard indices for a child and an adult worker are 0.0l and 0.005, respec-
tively. Excess cancer risks due to organic carcinogens for a child and an
adult are 1.38 x 1078 and 2.81 «x 10#8, respectively. The organic constituents
do not pose an undue risk at the site. Available data on the impact of these
compounds on aquatic and wildlife suggest low potential for causing a toxic

effect.

1.5 OVERVIEW OF METHODOLOGY

The FS is in the process by which measures for mitigating site-related
contamination are evaluated. The general components of an FS are outlined in
the NCP, 40CFR300.678, and are further explained in the August 1988, U.S. EPA
documents ''Guidance for Conducting Remedial Investigations, and Feasibility
Studies Under CERCLA." With guidance from these documents, the FS for the
Alsco-Anaconda NPL site was conducted using a multilevel screening and
~evaluation process. Technologies were identified and screened prior to the
development of the remedial action alternatives. Subsequently, the initially
assembled alternatives were screened to select the most feasible and effective

alternatives for consideration in detailed cost-effectiveness evaluations.

1The swamp has been divided into Areas 1, 2, 3, 4, and 5 to better define the
extent of contamination within the operable unit. ’
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The objective of the screening of technologies was the elimination of all
technologies that are either infeasible or inappropriate to the problem under
study. Screening criteria were derived from two general categories in
accordance with the guidance documents:

e Site conditions/characteristics
» Waste/contaminant characteristics

The technologies remaining after this screening were grouped in various
combinations to form potential remedial action alternatives. In order to
provide only a limited number of alternatives for consideration during
detailed evaluations, this initial group of remedial action alternatives were

screened with respect to effectiveness, implementability, and cost criteria.

The selected alternatives then underwent a detailed analysis. During the
detailed analysis, each alternative was assessed against criteria relating to
effectiveness, implementability, cost, compliance with ARARs, and overall
protection of human health and the environment. Using the results of these
assegsments, the strengths and weaknesses of each alternative were identified
and comparisons among the alternatives were made so that the most cost-
effective and environmentally acceptable alternative can be selected for

implementation.

1.6 OBJECTIVES OF REMEDIAL ACTION

To atd in achieving the general goal of Superfund site remediations, i.e., to
protect the public health, welfare, and environment from adverse site-related
impacts, the following remedial action objectives have been developed for the
Alsco-Anaconda site: '
The NCP states the general goals of remedial actions in 40CFR300.68(i):
"The appropriate extent of remedy shall be determined by the lead
agency's selection of a cost-effective remedial alternative that

effectively mitigates and minimizes threats to and provides adequate
protection of public health and welfare and the environment."

SARA has expanded the scope of the NCP to include the following:
* SARA establishes that preference must be given to remedial actions

"in which treatment which permanently and significantly reduces the
volume, toxicity, or mobility of the hazardous substances,
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pollutants, and contaminants is a principal element"

(Section 121[b)). Further, SARA requires an explanation must be
published if a permanent solution using treatment or recovery
technologies is not selected.

e SARA also establishes general objectives for the degree of remedial
action cleanup. Remedial action '"shall attain a degree of cleanup of
hazardous substances, pollutants, and contaminants released into the
environment and of control of further releases at a minimum which
assures protection of human health and the environment"

(Section 121[d}]).

*» SARA enacts the requirement that the selected remedy comply with or
attain the level of the '"legally applicable or relevant and
appropriate standard, requirement, criteria, or limitation of any
Federal or State environmental law' (Section 121[d]).

Medium~-specific objectives for the Alsco-Anaconda NPL site are described

below.

Solid Wastes, Liquid Wastes, Sludges, and Soils

*+ Prevent the ingestion or direct contact with solid wastes, liquid
wastes, sludges, and soils haX1ng nonsarcinogens in excess of
reference doses or having 10 ° to 10 ' cumulative excess cancer risk
from carcinogens. (Public Health Protection)

e Prevent the release of airborne contaminants from solid wastes,
liquid wastes, sludges, and soils that would pose an unacceptable
risk or cause inhalation of carcznogens resulting in cumulative
excess cancer risk levels of 10 to 10 ° at receptor locations.
(Public Health Protection)

*+ Prevent the migration or leaching of chemical substances to ground
water, surface water, or other environmental media that would result
in the exceedance of acceptable risk levels through exposure modes
involving those media (e.g., ingestion of contaminated ground
water). (Public Health Protection)

Ground Water

* Prevent the release of constituents that would result in current or
future ingestion of ground water having catcinogens at concentrations
that exceed established standards (e.g., maximum contaminant leveks
(MCLs]) or represent a cumulative cancer risk of greater than 10
107", whichever is more stringent. (Public Health Protection)

* Prevent the release of constituents that would result in the actual
ingestion of ground water having noncarcinogens at concentrations
that exceed established standards or represent a cumulative cancer



00002041

NTERNATIONAL TECHNCLCGY CORPCRATICN

risk of greater than 1074 to 10-7, whichever is more stringent
(e.g., acceptable daily intakes (ADIs]). (Public Health Protection)

Surface Water

» Prevent the release of surface water with contaminant concentrations
graatan than unhian wahan yuuhiny wrtineria AHRRY 41 Ydn Wt
Quality Standards (OWQS). (Public Health Protection)

Sediment

» Prevent the direct ingestion of or cgntact with sediment having
carcinogens in excess of 107" to 10”7/ excess cancer risk or
noncarcinogens in excess of reference doses. (Public Health
Protection)

e Prevent the release of contaminants from sediments that would result
in water column concentrations in excess of AWQC. (Environmental
Protection)

* Prevent inhalation of carcinogens in excess of 1074 to 1077 excess
cancer risk and noncarcinogens in excess of reference doses. (Public
Health Protection)
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2.0 DEVELOPMENT AND SCREENING OF REMEDIAL ACTION TECHNOLOGIES

The initial work effort under the Remedial Action Technologies Development and
Screening Task (Task 6 of the Alsco-Anaconda NPL site FS Work Plan) involved
the following:

» Identifying the general remedial response actions which might be

appropriate for addressing the environmental conditions associated
with the Alsco-Anaconda NPL site

e Compiling potentially feasible technologies for each of the
identified response actions

+ Development criteria by which the compiled technologies can be
initially screened prior to assembling the remedial action
alternatives

This chapter summarizes and presents the results of the above-described

requirements.

2.1 GENERAL REMEDIAL RESPONSE ACTIVITIES

The environmental conditions currently associated with the Alsco-Anaconda NPL

site can be subdivided into two operable units based on the results from the
RI:

*+ Impoundment area (includes the southern and northern impoundments and
the sludge pit)

¢ Swamp area

The "swamp'" is designated as the area located between the impoundments (which
includes the sludge pit) and the Tuscarawas River. This area is located
within a 100-year floodplain. Therefore, the swamp at different times during
the year can be flooded out by an élevation change in the Tuscarawas River.
The FOl9 sludge which has contaminated this area was caused by the overflowing
of the impoundments. In addition, PCB contamination was discovered during the

initial sampling during the Remedial Investigation.

The estimated volume of the FO19 sludge in this swamp area is approximately
3,300 cubic yards, with an average thickness of 1.7 feet. Standing water is
normally found in the swamp area after a rainfall or a flooding incident;

otherwise, there is usually no standing water.
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These two operable units were selected because the waste characteristics are

distinctly different in the impoundment and swamp areas. Soil is tdwe medium

which is required to be addressed. A

N . ) f o -

.
The ground water will be addressed in a separate FS as a single operable unit

since extensive data gaps have been identified. BT

The remedial action objectives address and focus FS on the two operable
units. Approximate response actions will be identified for each of the

individual components.

The general remedial response actions and associated remedial technologies
potentially applicable to the site-specific conditions are identified for each
operable unit. These general remedial response actions and technologies are

presented in Table 2.1l.

The development of the remedial fésponse actions applicable to the site
requires a screening of the various remedial technologies and process options
which have been established for each operable unit. The purpose of the
screening process is to eliminate technologies and process options based on

their applicability to the site-specific conditions.

The identification of applicable remedial technologies and process options for
the impoundment area, swamp area, and ground water operable units are shown in
Figures 2-1 and 2-2, respectively. These figures show the process which
eliminated the technologies and process options which are not applicable to
the Alsco-Anaconda NPL site and identifies the applicable technologies and
process options which will require further screening. This screening is

described in Chapter 3.0.

2.2 COMPILATION OF REMEDIAL TECHNOLOGIES

Potentially feasible technologies have been identified for each of the
relevant response actions. These technologies are shown in Figures 2-1 and
2-2, respectively, for each operable unit. These figures represent the entire

set of technologies to be considered during this FS.
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2.3 DEVELOPMENT OF REMEDIAL TECHNOLOGY SCREENING CRITERIA

This section summarizes the results of the screening process far selectian af
the most viable technologies for remediation of the ikgééroperable units:

(1) southern and northern impoundments and sludge picf*?Z) swamp area,-ard

(3l _ground-weeen,. The goal of this screening process is to reduce the
original large number of possible technologies to a smaller and more workable
number of individual technologies which are considered applicable or
appropriate for each of the above operable units. Only the technologies which
pass this screening process will be considered in assembling the remedial
action alternative arrays described in Chapter 3.0.

2.3.1 Screening Criteria

The screening criteria used for initial screening, presented in Figures 2-1
through 2-2 for each operable unit, are based on the applicability of the
technologies with respect to the site condition and waste characteristics. A
second screening was performed on the initially screened technologies and
presented in Figures 2-3 and 2-4 for each operable unit. The screening
criteria for the second screening are"primarily based on effectiveness, imple-

mentability, and with less emphasis on the relative operating and/or capital

cost.

2.3.1.1 Effectiveness Evaluation

This criterion evaluates short- and long-term effectiveness of specific
process options (techniques) in protection of human health and the environment
during and after the construction and implementation period until the response
objectives have been met. The primary consideration is to evaluate the
effectiveness of the process option to handle the specific type of waste/
contaminant; volume, quantity, or concentration of waste/constituent;
physical/chemical properties; toxicity or degree of hazard; and site condi-
tions and characteristics. Additionally, the primary focus of the long-term
criterion is the extent, adequacy, and reliability of the controls that may be

required to manage the risk posed by treatment residuals and/or untreated

wastes.

2.3.1.2 Implementability Evaluation

The implementability criterion addresses the technical and administrative

feasibility of implementing a technique and the availability of various
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services and materials required during implementation. This criterion

involves analysis of the following considerations:

» Technical difficulties and unknowns associated with a technology

*+ Reliability of a technology to meet specified process efficiencies or
performance goals

*+ Availability of adequate off-site treatment, storage capacity, and
disposal services

+ Availability of necessary equipment and specialists and provisions to
ensure any necessary additional resources

*» Timing of the availability of technologies under consideration

2,3.1.3 Cost Evaluation

Cost plays a limited role in the screening of techniques. Relative capital

and operation costs are considered rather than detailed estimates. For this
evaluation, the cost analysis is made.on the basis of engineering judgment,

and each technique is evaluated as whether costs are high, medium, or low

relative to other techniques in the same technology type.

2.3.1.4 Screening Objective

The objective of this screening is to select the most viable technologies from
the identified remedial technologies that can be effectively implemented for

the known waste and site-specific characteristics.

2.4 TECHNOLOGY SCREENING BY GENERAL RESPONSE ACTIONS

In this section, techniques within each technology are compared and the
preferred techniques are retained for further consideration and discussion.

In the following section, a description of the applicable technologies and
process options are provided for all of the operable units. The applicability
of a technique to a specific operable unit is appropriately noted in the
discussion. The remaining techniques which do not apply or meet the
previously defined objectives for this site will be eliminated from further

consideration.
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2.4.1 No Action

The no-action response is applicable to all operable units. The no-action
response does not provide additional remedialion, monitoring, or security
activities at the site to further minimize risk to the environment or public
health. NCP requires no action to be carried through detailed analysis of
alternatives and therefore will not be eliminated at this stage. The no-

action response will be further evaluated as a remedial action alternative for

each of the three site operable units.

2.4.2 Access Restriction

The access restriction response is applicable to all operable units. This
response will minimize access to and use of the areas of concern. It includes
fencing and/or deed restrictions. The implementation of this response will
also result in no changes to the existing site environment. 1t implemented
properly, access restrictions provide moderate protection against direct

contact with site contaminants. Access restriction will be retained for

assembly into the alternatives.

2.4.3 Monitoring

The monitaoring response is applicable for the ground water operable unit.

This response evaluates the effectiveness of the collection/treatment systems
for ground water. Monitoring wells, upgradient and downgradient, can be used
to detect changes in contaminant releases from the site. Monitoring technique

is simple to apply and is proven and reliable. Accordingly, it is carried

forward for assembly into alternatives.

2.4.4 Surface Stabilization

This response is applicable to all operable units esxeept—greund—wates and
includes dust and sediment control/barrier remedial technologies. These

technologies can perform one of the following functions:

* Prevention of run-on/interception of runoff

+ Prevention of infiltration

¢ Control of erosion

o fallackiom wd wrwmaier AL waiet |
* Storage and discharge of water

¢« Protection from flooding

* Dust minimization
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Of the identified techniques for this response (capping, cofferdam, currtain
barrier, and revegetation), capping and revegetation are the most practical
techniques. These techniques may be used a; support actions along with the
alternatives developed in Chapter 3.0 for site remediation. These support
technologies will not be individually screened; however, they will be

evaluated with respect to the specific response actions for which they apply.

2.4.5 Containment

Containment response is applicable for all operable units. This response as a
source control includes primarily in situ physical measures that restrict
contaminant or waste movement or migration and minimize pbtential impacts on
receptors. Major control and containment remedial technologies evaluated
include horizontal barrier, vertical barrier, capping, surface water control,

and ground water control systems.

Of the above technologies, horizontal barrier was eliminated from furcher
evaluation due to the difficulty in determining the integrity of this type of
barrier after construction. The remaining technologies are discussed in the

following sections.

2.4.5.1 Vertical Barriers

Vertical barriers can be used to divert ground water flow away from a
contaminant source area and isolate the source. Vertical barrier techniques
considered for evaluation include (1) soil-bentonite slurry wall, (2) cement-
bentonite slurry wall, (3) grout curtain, (4) steel sheet piles, and

(5) vibrating beam wall. Slurry trenching is a means of placing a low
permeability, subsurface, cutoff wall near a waste source to capture or
contain resulting contamination and minimize ground water influx. Certain
technologies are eliminated from farther discussions due to difficule in
determining their integrity (grout curtain) and/or possibilities for leakage

of ground water and improper construction (sheet piles, vibrating beam walls).

Cement-bentonite slurry walls are constructed in a manner similar to soil-
bentonite slurry walls, except portland cement is mixed with the bentonite
instead of soil. These walls are adaptable to more extreme topography and an

extensive mixing area is not required. Cement-bentonite walls provide more
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structural strength than soil-bentonite walls; however, they are typically
more permeable and resistant to fewer chemicals.

Soil-bentonite walls are composed of soil materials mixed with bentonite,
Although soil-bentonite slurry wall construction requires a large work area
for mixing and is restricted to relatively flat topography, the site is
amenable to these requirements. In additiom, soil-bentonite provides a lower
permeability and is compatible with a wider range of wastes than other

containment barrier techniques, including the cement-bentonite slurry wall.

The evaluation of the vertical containment barriers indicates that the soil-
bentonite technique is more effective at this site than the cement-bentonite
slurry wall technique. A soil-bentonite wall will be considered further in

developing the remedial action alternatives.

2.4.5.2 Capping

This technology involves installation of a barrier over the surface of the
contaminated area. Capping is designed to control erosion, prevent the
generation of leachate due to surface water infiltration, and also alleviate
possible direct and indirect exposures (via inhalation, ingestion, or dermal
contact) to the wastes. Capping can be applied to the swamp and impoundment
operable units. Capping techniques considered for evaluation include clay,
asphalt, concrete, gravel clay, soil clay, soil synthetic liner, and soil

synthetic liner clay caps.

Capping technique considered potentially favorable for containing the types of
wastes and contaminants at the site is soil-synthetic liner-clay cap (Resource
. Conservation and Recovery Act [RCRA)] type cap). Therefore, the RCRA-type cap
is the only technique retained for further evaluation. RCRA-type caps prevent
exposure and provide the most effective means of preventing surface water

infiltration.

Remaining caps can be useful to a varying degree in minimizing direct human
contact and water infiltration when properly constructed and maintained.
However, due primarily to the physical state of the wastes and the potential

for settlement, other caps may crack, allowing infiltration and exposure of

wastes.
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2.4.5.3 Surface Water Control

Surface water control can be used to minimize contamination of surface waters,
reduce surface water infiltration, and reduéé off-site transport of surface
waters which have been contaminated. This technology includes use of
diversion and collection systems, grading, and soil stabilization. These
techniques will be retained as a support action for consideration in the
development of remedial action alternatives. These techniques will be

addressed further in Section 2.4.l11, Support Actions.

2.4.6 Removal

Removal of waste material, by definition, is relative to impoundments and
swamp materials. However, this technique is not applicable by itself but may
be used in combination with other technologies. Detail of this technique is

described in Section 2.4,11, Support Actions.

2.4.7 On=~ and Off-Site Landfill/Disposal

Landfilling is potentially viable for the impoundment and swamp operable
units. Swamp waste with a concentration of polychlorinated biphenyls (PCBs)
less than 500 milligrams per kilogram (mg/kg) can be disposed of at an on-site
landfill, Disposal technologies include physical measures (other than in
situ) which will provide a permanent preengineered environment to restrict
contaminant or waste migration and minimize potential impacts on receptors.
Off-site landfilling is considered to be practiced at existing facilities

preapproved by the U.S. EPA and the respective state agency.

For this screening process, generally, landfilling has been defined as a
preengineered disposal area designed to meet RCRA regulations. For CERCLA,
site reconsolidation of untreated contaminated material on site is allowed as
long as the material remains within the described area of contamination.
Adequate open level areas exigt at the site to construct a landfill above the
floodplain. However, an unfavorable aspect of landfilling results from the
excavation of waste and the potential increase in degree of short-term hazard

caused by this disturbance of wastes.
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2.4.,8 On-Site Treatment

On-site treatment includes biological, thermal, chemical, and in situ measures
which reduce the volume, toxicity, or mobil{cy of a contaminant or waste by
altering its physical or chemical properties. Applicable technologies are
discussed in the following subsections as they apply to each of the operable

units.

2.4.8.1 Biological

In situ biodegradation and on-site landfarming biological treatment were
evaluated for the impoundments and swamp operable units. Both techniques
involve enhancing the biodegradation of the organics within the waste or
soil. However, because of the small volumes of wastes and low levels of
ofganics, both techniques are considered inappropriate. Therefore, these

techniques are eliminated from further discussions.

2.4.8.2 Solidification/Stabilization

Waste solidification (applicable to impoundment and swamp operable units)
involves techniques designed to seal the wastes in a solid, stable mass and to
reduce the mobility of wastes in the environment. Some of these techniques
physically surround the waste particles with a solidifying agent. Others
chemically fix the wastes in a reaction with the solidifier. The following
solidification/stabilization techniques were reviewed for treatment of the

waste material:

* Cement based

*» Thermoplastics /7 7
: s it e fraan

¢ Organic polymer R ey M ASL AR At g £

* Glassification oA Jese ihaem DO gty PRe

e Lime based

These techniques typically are not used for PCB-contaminated materials; there-
fore, solidification techniques were considered for the impoundment materials
The cement-based process can be used to solidify a wide range of wastes with
little or no pretreatment requirement. However, certain metals are liable to
leach out after solidification. The lime-based process, which is similar to
the cement-based, is considered applicable to the impoundment materials.
Generally, this technique is amenable to inorganic wastes, but by including
proprietary curing agents into the mix, the reaction between the lime and

pozzolanic materials can be modified to solidify certain organic wastes also.
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The other remaining techniques not retained for further consideration are more
suitable for solidifying radioactive materials. Glassification has been
restricted to radiocactive or highly toxic w;;tes, but it is more expensive
than incineration for PCB-contaminated materials. Thermoplastic solidifica-
tion and organic polymer techniques are not feasible for the treatment of the
PCB wastes and are less cost—effective than the lime-based for inorganic
wastes present at the site. For this reason, lime-based solidification/

stabilization is retained for treatment of the impoundment materials.

2.4.8.3 Physical/Chemical Treatment - Thermal

Thermal treatment is a process in which molecular bonding of organic or
inorganic compounds is altered through thermal decomposition and oxidation.
The end products of this process typically include carbon dioxide, element
carbon, ionized halogen, phosphorus, sulfur, and other inorganics, depending

upon the original composition of the material.

The mobilization and start-up costs of incineration are generally high. These
large costs can be justified if the system i3 used to treat large volumes
(approximately 25,000 tons) of waste. The site soil/sludge quantities are

relatively small to justify any on-site incineration.

The incineration technology is technically unfeasible to treat the site ground
water because of the low level of organics in the ground water. For these
reagons, all on-site thermal techniques are eliminated from further

consideration.

2.4,8.4 Physical/Chemical - In Situ Treatment

The following in situ treatment techniques were evaluated for the impoundment
and swamp area operable units:

* Soil aeration

¢« Soil washing

¢+ Injection/grouting

e Vitrification

¢ Solvent extraction

All of these techniques were eliminated because of the inability of the
techniques to mitigate the migration of contaminants from the specific types

of wastes which are known to exist at the site.
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Soil aeration was eliminated due to the metal contamination in the wastes
involved. In addition, soil washing and solvent extraction would be
ineffective because excessively high amounts of fluids would be required

because of the shallow water table.

Injection/grouting was eliminated because of the inability of the technique to

react with the specific types of wastes which are known to exist at the site.

In situ vitrification (ISV), is still an emerging technology. The ISV process
involves in-place conversion of contaminated soils into a stable CEySCaLline
waste form. The soil is melted by supplying electrical current to graphite
electrodes inserted throughout the waste area. As the soil is heated, it
becomes vitrified, and the organic constituents in the soil are pyrolyzed.
High temperatures and long residence times result in complete combustion
and/or destruction of the organic compounds. This technique is not applicable

to these wastes because of the shallow water table.

The following in situ techniques are generally applicable to the ground water
treatment and therefore were evaluated for the ground water cpesele=——xsrs

¢ Permeable treatment beds

¢+ Chemical dehydrochlorination

¢ Cultivation (stabilization)
+ Injection/grouting (stabilization)

In general, the metal contamination of the ground water renders these tech-
niques ineffective. Permeable treatment bed techniques are not applicable for
the treatment of inorganic contaminants present in the ground water. Since
chlorinated compounds are not prevalent, the chemical dehydrochlorination
technique is also not applicable. The cultivation technique is not applicable
because of low organic concentrations in the ground water. The injection/
grouting technique is not applicable because of the inability to treat the
site-specific waste. For these reasons, in situ physical/chemical treatment

techniques were eliminated from further consideration.

2.4.9 Off-Site Treatment

Off-site treatment includes physical, chemical, and biological measures which

will reduce the volume, toxicity, or mobility of a contaminant or waste by
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altering the physical or chemical properties. This portion of the screening
presumes that these technologies exist at presently U.S. EPA-approved

facilicties.

2.4.9.1 Thermal

The most effective technique for destruction of PCB-contaminated material of
the swamp area is off-site incineration at permitted facilities. For the
impoundments materials containing metal contamination, incineration is not
appropriate because metals primarily change to their oxidized form, which

remains hazardous.

For these reasons, off-site incineration technology was retained for

alternatives to treat the PCB-contaminated swamp materials.

2.4.9.2 Biological

Landfarming biological treatment is.a viable technique for treatment of the
swamp materials. The technique involves enhancing the biodegradation of the
organic constituents within the waste or soil. Since no permitted commercial
facility is known to exist, this technique was deleted from further

consideration.

2.4.10 Support Actions

Several techniques have been defined as support actions rather than response

actions in themselves. The following support actions were considered for this
site:

* Storage

¢ Dust control

e Backfilling

¢ Grading

¢« Revegetation

* Dewatering
* Removal

The support actions may be applicable to all operable units. Specific tech;

niques will not be chosen at this time; instead, detailed evaluations will

occur during the conceptual design or design phase of the project.
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2.4.10.1 Storage

Storage includes physical measures which will provide a temporary preengi-
neered environment restricting contaminant or waste movement and minimizing
potential impacts on a receptor. Possible storage methods may include storage
in drums or in temporary, lined areas enclosed by embankments. Storage may be

necessary during incineration or disposal operations.

2.4,10.2 Dust Control

Dust control is practiced in order to minimize the emissions of airborne
particulates from working surfaces. Two'techniques include the application of
water or polymers to these surfaces. Dust control may be applicable for the

excavation and capping operations.

2.4.10.3 Grading, Revegetation, and Backfilling

Grading and revegetation are components of surface water management. Grading
is the general term for techniques used to reshape the surface of covered
landfills in order to manage surface water run-on and runoff while controlling
erosion. Backfilling 1s usually required during this reshaping process to
fi1l1l in areas of lower elevation. Equipment used for grading and backfilling
includes bulldozers, scrapers, front-end loaders, and compactors. Manipula-
tion of slope length and gradient is the most common grading technique used to
promote controlled runoff. At sites where effective caps have been applied,
various techniques can be used to prepare the covered surface for revegeta-
tion. These techniques include scarification, tracking, and contour
terracing, which create a roughened and loosened soil surface to aid in the
establishment of the vegetation. Revegetation decreases erosion by wind and
water and contributes to the development of a stable surface environment.
Vegetative stabilization generally involves planting of grasses and legumes.

Selection of suitable plant species depends on site-specific variables.

2.4,10.4 Dewatering

Dewatering is a method of removing water from solid~liquid materials.
Dewatering may be a necessary ancillary operation for incineration or disposal
actions, since some water is present in the impoundments and swamp areas and
the water table intersects the southern impoundment and the contaminated
soils. Applicable techniques include gravity drainage, filter presses,

dewatering beds, screens, and centrifuges.
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2.4,10.5 Removal

Complete or partial removal involves the excavation of contaminated materials
and removal of these materials from the congaminated area. The removed
material will be ultimately treated or disposed using one of the on- or off-
site methods discussed previously. Removal techniques may include use of

backhoes, cranes, front-end loaders, scrapers, drum grapplers, or forklifts,

2.4.11 Summary of Screened Remedial Technologies

Table 2.2 presents the technologies that have been retained for further

evaluation and development of remedial action alternatives.

Applicable technologies for the impoundment operable unit include access
restriction, -memttering,—soil-bentonite-type slurry wall, soil-synthetic liner
and clay cap, lime-based solidification/stabilization, and on~ and off-site

disposal.

Y, i ! to. . . S R N ;.I{ ‘ i’ are . -
Access restriction, slurry wall,Aon-land off-gite disposal, and off-site
incineration were the favored technologies for the remedy of the swamp

operable unit.
The no-action response has been retained for each of the timew® operable units

and will be considered as a remedial action alternative in the next phase of

the feasibility study (FS).
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3.0 DEVELOPMENT AND SCREENING OF REMEDIAL ACTION ALTERNATIVES
The Remedial Action Alternative Development and Screening Task (Tasks 7 and 8
of the Alsco-Anaconda NPL site FS work plan) involved the following:

+ Assembling feasible remedial technologies (previously screened under
Task 6) into a number of remedial action alternatives

» Developing criteria by which the assembled remedial action
alternatives can be screened in regards to factors of effectiveness,
implementability, and cost

» Applying the developed screening criteria to each remedial action

alternative

This chapter summarizes and presents the results of the above-described

requirements.
Remedial action alternatives will be developed that address the above-
described components of the Alsco-Anaconda NPL site operable units and the

related site-specific objectives.

3.1 REMEDIAL ACTION ALTERNATIVE DEVELOPMENT

Remedial action alternatives have been assembled by combining applicable and
feasible technologies to form possible cleanup remedies for the Alsco-Anaconda
NPL site. The technologies remaining from the screening process and used in
this task are presented in Figures 2-3 and 2-4, respectively. The
alternatives were developed to address the components of the Alsco-Anaconda
NPL site operable units and related site-specific objectives. Guidance for

this task was obtained from the following sources:
» NCP Code of Federal Regulations (CFR) Title 40, Part 300

* Section 121 of the Superfund Amendments and Reauthorization Act of
1986

e U.S. EPA, October 1988, Interim Final Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA

* Clean Air Act, National Primary and Secondary Ambient Air Quality
Standards

* Clean Water Act, Water Quality Criteria for Human Health, Fish, and
Drinking Water
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+ Safe Drinking Water Act
- National Primary and Secondary Drinking Water Standards
- Proposed Maximum Contaminant Levels (MCLs), Recommended Maximum
Contaminant Levels (RMCLs) (now referred to as the Maximum
Contaminant Level Goals [MCLGs]), and proposed guidance levels
» U.S. EPA Ambient Standards and Criteria for Superfund Remedial Sites
* U.S. EPA Superfund Public Health Evaluation Manual

*+ State of Ohio Air and Water Quality Standards

« Hazardous and Salid Waste Amendments ta the Resaurce Canservatian and
Recover Act

*+ Occupational Safety and Health Administration Standards and Criteria

* Local Public Health Standards

Federal, state, and local public health and environmental standards contained
in the above-mentioned sources were considered in the remedial action
alternative development. Also, as recommended by the U.S. EPA Guidance
Document and the NCP, acceptable engineering practices, as related to site-
specific conditions, were considered during remedial action alternative

development.,

Since the concentration of PCBs is a limiting factor for certain treatment

technologies, the swamp materials are divided into three broad categories as

follows:
CATEGORIES : PCB CONCENTRATION RANGE (mg/kg)
* Hot material : >500 ppm
¢ Moderate material : >50 but <500
* Low material 725 but <50
7

As a result of the ‘above factors and information, }7 (no action, plus eight
additional alternatives subdividet—imto—A-and-B-altesanatives) remedial action

alternatives have been assembled and are identified by one of the following

categories:
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« No action

*« Containment option which includes little or no treatment, but
provides protection for human health and the environment

*» Treatment options which range from that which eliminates, to the
extent possible, the need for long-term management at the site to
that which reduces the toxicity, mobility, or volume of contaminants

These alternatives are presented in Table 3-1. Alternative 1 is a no-action
alternative and Alternatives 2 through 9 combine both containment and treat-
ment. The following paragraphs described the major components of each

remedial action alternative.

Alternative 1 - No Action

The no-action alternative provides no additional remediation and will result
in no changes to the existing site environment. However, it includes a
security fencef(deed restrictions,-and—ground.water moaitaring. Any changes
to the existing environment will occur only as a result of natural occur-
rences. No action does not satisfy the remedial action goals, and does not
comply with the Applicable or Relevant and Appropriate Requirements (ARARs).
This alternative will be considered as a baseline for comparison with other
alternatives where remedial action will be performed. The principal com-

ponents of this alternative are described below.

A sire fenra iq installed (R faar high. wnd apprawimanaly 1,0 S g
limit human exposure via direct contact with the waste. In addition, this

alternative involves use restrictions to control future use of the site.

e groun ill_be monitored for indicator parameterswiomenswre-amd”

POy
3

document that future ground-waté itaminant levels do not pose a threat to

"

the public~h®alth or the environment.
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Witermative ¥ ~ Lunsvlibaiellap "mtptm'rrt;n?eniz Y intiTrerale 'AUL Swanp thaterials ,1
Slurry Wall/Cap Swamp; Flood Berm; and*Monitor Ground Water

In this alternative, the southern and northérn impoundment wastes are
excavated and redeposited in the same general area in a lined impoundment. A
minimum of five feet of separation is provided between the ground water and
the waste. Additionally, the impoundment is lined with a liner system which
meets RCRA landfill requirements. The impoundment will be capped, which also
meets RCRA criterion. The hot swamp material (containing greater than

500 milligrams per kilogram [mg/kg] polychlorinated biphenyl [PCB]) is
excavated and transported off site to a facility permitted to incinerate PCB
waste. The remaining swamp area is capped using a RCRA-type cap and the
construction of a slurry wall is constructed around the entire swamp afea. In
addition, a berm (10 feet high by 700 feet long) will be constructed along the
Tuscarawas River for flood prevention at this site. This will prevent a

100-year flood from reaching the waste materials which will remain on site.

The impoundment materials are consolidated in two stages. First the waste
materials at the southern impoundment (1,860 cubic yards) are excavated and
temporarily stockpiled on the northern impoundment area. The surface of the
stockpile will be covered with a foam capable of suppressing the dust during
the storage period. The southern impoundment excavation area is raised using
four feet of borrow and prepared using a double liner meeting the RCRA
landfill requirements. The layers of this liner from bottom to top include a
2-foot layer of clay, a layer of 60-mil high density polyethylene (HDPE)
synthetic membrane, a layer of drainage net for secondary leak detection,
another layer of 60-mil HDPE, l-foot layer of sand for collection of
leachates, 4-inch PVC pipe in a sand layer, and a layer of filter fabric.
This construction places the top of the liner five feet above the water
table.’ After installation of the double liner, the temporarily stockpiled
southern impoundment material will be transferred back to the southern

impoundment area.

2Impoundment includes the southern and northern impoundments and the sludge
pit. '

3This material incorporates the PCB contaminated FOl9 sludge which has a PCB
concentration greater than 500 milligrams per kilogram (mg/kg).
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The second stage of consolidation effort involves excavation of waste
materials at the northern impoundment and earthen berm divider (2,190 cubic
yards), temporary stockpiling of this material at the southern impoundment
area, and construction of the‘;Buthern impoundment double-liner system.
Suppressant foam will be used to cover the stockpile for dust prevention as
well as to prevent surface erosion from rain. The southern liner system will
be expanded to the northern impoundment. Once the northern impoundment is
lined, the excess material stored in the southern impoundment will be properly
distributed over the entire (northern and southern) impoundments. The entire
lmpghndmentg;1fi be capped using a RCRA-type cap. The RCRA-type cap includes
a 2-foot layer of clay, a layer of 60-mil HDPE synthetic membrane, a layer of
drainage net, a layer of filter fabric, 18 inches of soil, 6 inches of

topsoil, and vegetation.

The hot swamp material (approximately. 50 cubic yards containing greater than
500 mg/kg of PCB) is excavated, drummed, and transported to a facility
licensed for incineration of PCB. The remaining swamp area is contained by
constructing an approximately 25-foot-deep slurry wall around the entire
perimeter. Due to the presence of only trace amounts of silts and a bedrock
elevation greater than 250 feet beneath the site, a hanging slurry wall is
constructed. The slurry wall coupled with the ground water extraction wells
inside the slurry wall will maintain separation between the swamp waste and
the ground water.. In addition, the area will be covered with a RCRA-type cap
to prevent further infiltration of precipitation into the waste and to limit
the potential for human exposure to site constxtuents via direct contact.

[ . L : N RN -SSR o A o //" {

A berm (10 feet high and 700 feet long) will be installed along the Tuscarawas
River for flood prevention at this site. The berm extends between the two
high points located west and south of the site property boundaries. This will

prevent a l00-year flood from reaching the waste materials which will remain

on site.

Fencing and deed restriction components of this alternative are the same as

Alternative 1.

3-5



00002061

INTERNATIONAL TECHNCLOGY ZCRPCRATICH

Site contamination migrating from the site will be monitored to confirm that

these concenttatxons improve with time and do not exceed acceptable limits,

: ‘ - S ! o / o " -
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Alternative 3 - Off Site Treatment/Disposal Impoundment, Inc1nerate Hot:sfamp

Material, Off-Site Treatment/Disposal of Remaining FO019 Sludge in Swamp ,—amd

Monéevr‘C?UﬁH!‘ﬂ:ter

This alternative is a combination of treatment and source control/management.
It includes total removal of impoundment materials to cleanup levels for the
F019 sludge, treatment, and disposal at a permitted off-site facility;
incineration of hot swamp materials at a licensed facility for PCB
incinerationj and removal of the remaining FOl9 sludge in the swamp to cleanup
levelsi treatment, and disposal at a permitted off-site facility. 1In
addition, the excavated areas of the impoundment will be backfilled with clean
borrow (5,600 cubic yards). Excavation of all waste materials for off-site
treatment and/or landfilling will eliminate the contamination sources from the
site. Additionally, it will eliminate the potential risks to humans and the
environment at the site. Therefore, this alternative satisfies the remedial
action goals by eliminating the contamination sources at the site and reducing
exposure to PCB-contaminated soils by incineration. The principal components

of this alternative are described below.

All the FO19 sludge in the southern and northern impoundments and sludge pit
(5,570 cubic yards) will be excavated to cleanup levels (B@d#®) and hauled to a
nanmitred Landfill/zeclamariionsreusr fanihing . Thia whlh 2liminane the
source for potential ground water contamination at the impoundment areas.
Adequate treatment will be accomplished by stabilization/solidification of the
heavy metals and by an oxidation process for destruction of cyanides withinm
the waste material., Due to the limited quantity of wastes, on-site treatment
of the excavated materials prior to off-site transportation is not warranted;
therefore, the waste material will be treated at the off-site facility. The
excavated materials will be dewatered, if required. The dewatering process
may consist of simply placing the wastes on an engineered pad or use of a

mechanical (vacuum, filter press, or belt press) dewatering system.

hlpi{,- Ly - r
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Similar to Alternative 2, the hot swamp materials (50 cubic yards) will be
excavated, drummed, and transported off site for incineration. However, the
remaining swamp materials (3,250 cubic yardé) will be excavated to the

FO19 cleanup levels and transported to a permitted landfill. The F019 waste

will be pretreated to acceptable levels for disposal at the off-site facility.

Other components of this alternative are-the same—as—Altermative—2—excapt-
. L1 —ei . {, flood . . .
Frretod . i R ;
. ,
devetopment T tHE& Trteyp-surface water management system and—momiTorinNy-of—the—

.
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Alternative 4 - Off-Site Treatment/Disposal Impoundment, Incinerate

FO19 Sludge in Swamp,—emd~MeRitos.Cround-Weser

This alternative is a combination of treatment and source control/management.

It is essentially the same as Alternative 3, except the remaining F019 sludge
with PCB concentrations lower than 500 mg/kg within the swamp will also be
incinerated rather than treated/landfilled. All swamp waste (3,300 cubic
yards) will be excavated, properly containerized, and transported off site to
a facility licensed for incineration of PCB. The swamp area will be regraded
using the remaining uncontaminated soils to minimize any surface water

ponding.

Other components of this alternative are the same as Alternative 3. These
components include (1) excavation of all FO19 sludge (5,570 cubic yards) to
cleanup levels at the impoundment, treatment, and disposal at a permitted
disposal/reclamation-reuse landfill, (2) backfilling of the impoundment
excavated area with clean borrow, (3groumd—wesesmenttorimgy—ti—feneimr—ane
use restffttivnvy-(éq diversion and collection systems for management of

surface water, and (§) activities after site closure.

This alternative satisfies the remedial action goals by eliminating the
contamination sources at the site and minimizing the exposure to the
F019 sludge which is contaminated with PCB by detoxification and volume

reduction using the incineration technique.
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Alternative 5 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp
Material, Off-Site Treatment/Disposal of Remaining FOl9 Sludge in Swamp, and
Monitor Ground Water

This alternative is a combination of treatment and source control/management.
This alternative applies the technologies in Alternative 3 except that it uses
an on-site instead of an off-site landfill to dispose of the treated
impoundment waste. The hot swamp material, containing greater than 500 mg/kg
PCB, will be incinerated in an off-site permitted facility. As in

Alternative 3, the low- and moderate-level PCB-contaminated swamp material
will be excavated and transported off site to a permitted disposal facility.
The waste will be pretreated off site to standards permitted for disposal of

FOl19-type waste into the landfill prior to disposal.

This alternative satisfies the remedial action goals by managing the contam=-
ination sources after partial detoxification at the site and minimizing
exposure to PCB-contaminated soils by detoxification and volume reduction

using incineration techniques.

The waste materials will be mixed with a solution of sodium hypochlorite for
the oxidation/destruction of cyanides. Mixing will be performed in a rotary
mixing tank(s) similar to cement mixing trucks. After the completion of
oxidation treatment in the mixing tank, the waste material will be mixed with
adequate quantities of stabilizing/solidifying agents required for the lime-
based solidification technique. Solidification results in the production of
monolithic block binding. Therefore, significant heavy metal reduction in
solubility, mobility, and structure permeability will be achieved. The
quantitative and qualitative specifications for oxidation and stabilization
will be defined during a treatability study program required prior to
implementation ﬂfrsg}f[alternacive. The treated materials will then be placed
inside the RCRA vaule., The exposed surface of materials is covered with foam
for suppressing dust during this storage period until capping of theréeéicfis
initiated. All excavated areas within the site will be backfilled with clean
borrow and revegetated. .

oo !
The RCRA vault wiil be constructed meeting the RCRA standards for disposal of
hazardous materials. It will contain primary clay plus a synthetic membrane

composite liner and a secondary synthetic membrane liner. In addition, it
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will be constructed with a leak detection system and leachate collection
system. The landfill will be capped using a RCRA-type multilayer capping
system. The cap will include a clay liner; ;ynthetic liner; flow zone
(drainage net and geotextile fabric); and 18 inches of soil, 6 inches of
topsoil, and vegetation.

;
! N . .

vl

Yhrn vaapanAanis AR this altamaiinr ate tha sunr 3% Alienaiicr 3, Thase ,
components include (1) excavation, drumming, hauling, and incineration of hot
swamp materials (50 cubic yards) at the a permitted facility; (2) excavation,
hauling, treatment, and disposal of remaining swamp FO019 sludge (3,250 cubic
yards) at a permitted disposal facility; (3)-ground—water-moniteoringy—
(4)-fereing-snd~daad-restrictionss (¥) diversion and collection systems for
management of surface water; and L;Q activities after site closure including

v
RCRA vault—facitiey.
. : S :

e
s ’ S ;J—A A L //
~ 2 7. YA

maintenance of the on-site

Alternative 6 - On-Site Treatment/Landfill Impoundment, Incinerate Swamp
Materials, and Monitor Ground Water

This alternative is a combination of treatment and source control/management.
In this alternative, the impoundment material is remediated in the same manner
as Alternative 5 but differs in the handling of the swamp material. All of
the swamp waste material is incinerated off site in a facility permitted to
handle PCB waste. This alternative satisfies the remedial action goals by
either containing the contamination sources at the site or by eliminating
exposure to PCB-contaminated soils by detoxification and volume reduction

using incineration techniques.

On-site treatment/landfilling of the impoundment materials (5,570 cubic yards)
is performed as described in Alternative 5. Similar to Alternative 4, all the
swamp materials (3,300 cubic yafds) are excavated to the cleanup levels for

the FOl19 sludge, containerized (as required), hauled, and incinerated at a

permitted facilicy,

Other components of this alternative are also similar to Alternative 5. These
components include (1) ground water monitoring, (2) fencing and use restric-

tions, (3) diversion and collection systems for management of surface water,

and (4) activities after site closure.
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Alternative 7 - Consolidate/Cap Impoundment, Incinerate Swamp Materials, and
Monitor Ground Water

This alternative is considered a combinatiom of both containment and treatment
with source control/management. In this alternative, the impoundment
materials are contained as described in Alternative 2. In addition, the swamp
materials are treated as described in Alternative 4. This alternative
satisfies remedial action goals of preventing contaminated surface and ground
water entering the Tuscarawas River and reducing exposure to PCB contaminated
soils by incineration in an incineration facility. It also addresses the goal

of flood prevention with the use of an earthen berm.

As described in Alternative 2, southern and northern impoundments and the
earthen berm divider (5,570 cubic yards) are consolidated in a two-stage
effort and capped along with the sludge pit. In addition, a 700 feet of berm
will be installed for flood protection. Also, similar to Alternative 4, all
swamp materials (3,300 cubic yards) are excavated to cleanup levels, properly

containerized, hauled, and incinerated at a permitted facility.

Other components of this alternative are the same as Alternative 2. These
components include (1) ground water monitoring, (2) fencing and use restric-
tions, (3) diversion and collection systems for management of surface water,

and (4) activities after site closure.

Alternative 8 - Consolidate/Cap Impoundment, Incinerate FQ19 Sludge Above PCB
Cleanup Level, Off-Site Treatment/Disposal of Remaining FOl9 Sludge in Swamp,
and Monitor Ground Water

This alternative is considered a combination of both containment and treatment
with source control/management. It is the same as Alternative 7, except for
the volume of swamp material being incinerated. In this alternative, the
swamp materials with PCB concentrations above the PCB cleanup level will be
incinerated and the remaining waste (FO019 sludge below PCB cleanup levels)
will be transported to a permitted disposal facility for treatment and

disposal.
Impoundment materials (5,570 cubic yards) will be consolidated and capped with

the sludge pit as described in Alternative 2. Swamp materials with PCB con-

centrations above the cleanup level of 25 ppm (approximately 1,300 cubic
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yards) will be excavated, containerized (as required), transported, and incin-
erated at a permitted incineration'facility. Remaining swamp FOl9 materials
are excavated to cleanup levels for the F01§ sludge (2,000 cubic yards),
hauled, treated, and disposed of at 4 permitted disposal facility as described

in Alternative 2.

Other components of this alternative are the same as Alternative 7. These
components include (1) ground water monitoring, (2) fencing and use restric-
tions, (3) diversion and collection systems for management of surface water,

and (4) activities after site closure.

In this alternative, remedial action goals are satisfied by eliminating the
impoundment waste from coming in contact with surface water and ground water,
thereby preventing any mechanism for leaching waste constituents into the
surface water and ground water. The swémp waste source is removed from the
site which eliminates any potential transfer of contaminants to the river.

The swamp material containing PCB exceeding the cleanup levels is destroyed by
incineration. The remaining F0l9 swamp material is pretreated to meet

applicable RCRA standards prior to disposal.

Alternative 9 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp
Materials, On-Site Treatment/Landfill Remaining FO0l9 Sludge in Swamp, and
Monitor Ground Water

This alternative is the same as Alternative 5 (a combination of treatment and
source control/management), except for the remediation of the swamp materials.
The swamp FO0l9 materials after removal of the hot material will be treated and

fa- 1
disposed of on site within a RCRA-eype—veuLt instead of off site.

On-sice disposal of the impoundment materials (5,570 cubic yards) and inciner-
ation of hot swamp materials (50 cubic yards) at a permitted incineration
facility are described in Alternative 5. Remaining F019 sludge within the
swamp (3,250 cubic yards) will be treated sxmalat to impoundment the materials

3 !
and disposed of within the on-site RCRA wault but in a separate cell.

The majority of components of this alternative are the same as Alternative 5.

These components include (1) excavation, containerizing, transporting, and

3-11
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incineration of hot swamp materials (50 cubic yards) at a permitted incinera-
tion facility, (2) treatment and disposal o{ impoundment wa;t?.qu(t e
remainder of swamp waste material in an on-site RCRA-type vamk e
(3) ground water monitoring, (4) fencing and deed restrictions, (5) diversion
and collection systems for management of surface water, and (6) activities

after the site closure.

3.2 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES SCREENING CRITERIA

The purpose of the screening is to further reduce the number of alternatives

that will be subjected to detailed analysis as part of the next task (Task 9).
While the alternative screening is more general than the subsequent detailed
analysis, it will be sufficiently detailed to distinguish significanﬁ
advantages or disadvantages among the alternatives. A key distinction between
the screening and the subsequent detailed analysis of alternatives is that
during screening, the emphasis in comparison will be between similar
alternatives, with the most promising carried forward for further analysis
while the detailed analysis will be used for comparisons among all

alternatives.

Each alternative was given a preliminary evaluation for its expected ability
to meet or exceed criteria from three general categories: effectiveness,
implementability, and cost. The specific screening elements derived from the
three general screening categories include the following:
» Effectiveness - A key aspect of the screening evaluation is the
effectiveness of each alternative in protecting human health and the
environment. This screening criterion includes the evaluation of

each alternative 3s to the protectiveness it provides and the reduc-
tions in toxicity, mobility, or volume it achieves.

~ Short-term protectiveness of human health - Rating of effectiveness
in minimizing the potential of adverse human health effects caused
by exposure during construction or implementation. Both on- and
off-site exposures are considered under this criterion. Exposure
pathways include air, water, and dermal contact.

-~ Long-term protectiveness of human health - Rating of effectiveness
in minimizing the potential of adverse human health effects caused
by exposure after the remedial action is complete. The ability of
an alternative to minimize future exposures is considered under
this criterion. Exposure pathways include air, water, and dermal
contact.
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~ Short-term protectiveness of the environment - Rating of ability to
alleviate the potential of surface water, ground water, and air
contamination during remedial action alternative implementation.

- Long-term protectiveness of the environment - Rating of ability to
alleviate surface water, ground water, and air contaminacion.

~ Reduction of mobility, toxicity, or volume of waste - Rating of an
alternative effectiveness in changing one or more characteristics
of the hazardous substances or contaminated media by the use of
treatment to decrease the threats or risks associated with the
hazardous material.

* Implementability - Implementability is a measure of both the tech-
nical and administrative feasibility of constructing, operating, and
maintaining a remedial action alternative. The screening criterion
is used to evaluate the combination of process options with respect
to site-specific conditions.

- Technical feasibility - Rating of the ability to construct, reli-
ably operate, and meet technology-specific regulations for process
options until a remedial action is complete; it also includes oper-
ation and maintenance (0&M), replacement, and monitoring of techni-
cal components of the alternative, if required, after the remedial
action is complete.

- Administrative feasibility - Rating of the ability to obtain
approvals from other offices and agencies; the availability of
treatment, storage, and disposal services; and the requirements
for, and availability of, specific equipment and technical
specialists.

e Costs - Both capital and O&M will be considered during the screening
of alternatives. The evaluation should include those O&M costs that
will be incurred for as long as necessary, even after the initial
remedial action is complete. Likewise, potential future remedial
action costs should be considered during alternative screening to the
extent they can be defined.

. Rating Criteria

The alternatives were evaluated by applying a simple numeric facing system to
each criterion, with the exception of the cost criterion. Each screening ‘
criterion is assigned a rating value ranging between 1 and 5, relative to each
component of each alternative. The rating value assignments were based on
both experience and the overall characteristics of the components. If a
specific criterion was considered unfavorable for a given component of a
remedial action alternative, a rating value of 1 was assigned to that cri-

terion for the component. Likewise, if a particular screening criterion was
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considered favorable, a rating value of 5 was assigned to that screening
criterion for that specific remedial action alternative component. Rating
scores of 2 through 4 were given to distingdish between varying degrees of
unfavorable and favorable criteria. The total scores for each alternative
will be determined by summing the screening criteria values assigned to each

component. This evaluation process is presented in Table 3.2.

Cost estimates were prepared for each alternative and were used for comparison
VT TUmMpRLIhR allwErtaiioves Al.e., TUVLs wete wnvh v dhifetensiliane unRnsg
treatment alternatives but not between treatment and containment
alternatives). The objective of the cost screening was to eliminate remedial
action alternatives whose cost greatly exceeds that of other alternatives but

which does not provide greater environmental, public health, or engineering

benefits.

3.2.1 Effectiveness and Implementability Screening

Alternative 1 - No Action

The no-action alternative received a moderate score for overall effectiveness.
This alternative received a moderate score primarily because there is
relatively no remediation occurring at the site. The threat of release of
contaminants to Tne TMuscarawas Kiver will alilways ex1st. dinte tne b
contamination source is Aroclor 1254, the threat of oral and dermal exposure
‘will exist since the toxicity of this material will never decrease over

time. The waste materials will always remain on site in Alternative 1 (no

action); therefore, the reduction of mobility, toxicity, or volume of the

wastes will not occur.

Several criteria pertaining to the xmplementablllty of the no-action

alternative were given favorable ratings for a&i—three-opetable units. These
ratings were based on the ratlonale that i1n the absence ot any action, no

problems are associated with constructibility or availability.

The OEPA does not allow waste materials to be left in a floodplain untess—the
water—ca be—diverted—from-ontaring this-aseas There will be difficulty in

acquiring the OEPA approval for allowing this waste material to remain since
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there are other feasible alternatives discussed further in this chapter.
However, the need for use of an appropriate technology in the future is
possible with an uncontrolled system; therefore, the administrative criterion

was given a relatively lower rating. Y.

Lt/

Alternative 2 - Consolidate/Cap Impoundment, Incinerate Hot Swamp Materials,
Slurry Wall/Cap Swamp, Flood Berm, and-Monitor Ground Water

This alternative results in the potential for short-term adverse impacts on
human health and the environment. These impacts are caused by dispersion and
volatilization of contaminants during excavation and transportation of the
waste materials. Also, impact will include possible inhalation and ingestion
of airborne soil particles and dermal contact with contaminated soils during

the installation of the slurry wall within the swamp area.

The removal and incineration of the FO0l9 sludge contaminated with PCBs greater

than 500 mg/kg received a favorable score for long-term protection of human

health and environment. Sipge. lLrsatmens. of.ground.watedudilide Do occury-che
poteatial-for long-term protectiveness of human-health~and-the-emvironment for
this operable unit was given a less than favorablte—ratsngen Potential leaching

of contaminants from the waste material may occur in the future.

Since-gsound_water, will.nee-be-treated, this.opereble~—drtT WwaPryiveran-
unfayorable rating for the reductiom of mobility,..toxkaity, or valume.af waste
criterfd. Additionally, the slurry wall was given a moderate score for long-

term protectiveness due to the uncertainties concerning this technology in the

future.

Since the removal and incineration of the FO019 sludge contaminated with PCBs
greater than 500 mg/kg, this alternative has received a favorable score for
the reduction of mobility, toxicity, or volume of waste criteria. Since the

impoundment waste is not treated, it received a very low score for reduction
of mobility, toxicity, and volume. In—additieny—graund-waser—recetved a

favarable- seore im this-esitoria—due ts HE TEEqtmens-afthe contamipaLed.
ground- water at the-sitter
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Alternative 2 received an overall moderate rating regarding implementabilicy.
Few problems are expected in the area of constructibility, but problems could
occur concerning the availability of permitgéd facilities for the FOl9 sludge
contaminated with PCBs greater than 5300 mg/kg. In addition, the uncertainties
related to the potential future failure of the slurry wall could result in a

replacement for this portion of this alternative in the future.

Alternative 3 - Off-Site Treatment/Disposal Impoundment, Incinerate Hot Swamp
Material, Off-Site Treatment/Disposal of Remaining FOl9 Sludge in Swamp, amd—
MHontsos-LGround=iever

This alternative results in the potential for short-term adverse impacts on
human health and the environment. These impacts are caused by dispersion and
volatilization of contaminants during excavation and transportation of the

waste materials off site.

The long-term protectiveness of human health and the environment were assigned
favorable ratings since the waste material will be removed from the site.
Since trearment oL ground -water-will- not oaccuwy—ehre—porentitar-TO¥-ToHg<cérm
protectivengse—ef-humemr-hezith-and-~the- environment~fveom=thirg—-oparahle. unic was
_given—g tewg-thafW favorable ratingi~ The source of contamination will be
removed and that would eliminate the potential for further degradation of

ground water.

Alternative 3 was given a less than favorable rating for the reduction of
waste since a major portion of the waste material is not being completely
treated but rather disposed at an off-site facility. Thewraductiensaf..
mobility,. texici€y,; Of Volumé '¢rftertom for-the-groumi~water—uvmrit-received a~-
1 Qugecore

The implementability criteria were rated above average for this alternative.
However, the process of finding a facility in compliance with the CERCLA off-

site policy makes the availability criterion unfavorable for the impoundment

and swamp operable units.

3-16



00002072

INTERNATICNAL TECHNCLEGY ZORPIRATION

Alternative 4 - Off-Site Treatment/Disposal Impoundment, Incinerate FO019
Sludge in Swamp, 3gd Mooisew-Ceowerd—Hetew—

This alternative results in the potential for short-term adverse impacts on

human health and the environment. These impacts are caused by dispersion and

volatilization of contaminants during excavation and transportation of the

waste materials.

A favorable rating for long-term protectiveness of human health and the
environment is the result of the removal of the source of contamination from
the site. Since treatment-af-ground water will npot occur,..the..potential for
‘longetarm-protectiveness-of humarr health 3Hd thE envirotifient was-given a- less
than favorable ratings -

Incineration of the swamp waste material reduces the mobility, toxicity, and
volume of the waste; therefore, this alternative has an above-average
rating. A moderate score for this criterion was given to the impoundment

waste since, prior to land disposition, the waste was somewhat treated for

metals and cyanides.

The implementability criteria were rated favorably for this alternative.
Approvals for continuously reliable incineration and the uncertainties of

landfills in the future are the expected problem areas.

Therefore, a siightly less than favorable score was given for the

implementability of the swamp waste and a moderate score was given for

impoundment waste.

Alternative 5 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp

Material., Off-Site Treatment/Disposal of Remaining F0l9 Sludge in Swamp. and
Monitor Ground Water

The ratings given to the operable units for effectiveness and implementabilicy
are the same as those given in Alternative 3 except for the short-term
protectiveness of human health and enQironment of the impoundment waste.

These criteria received a moderate score because the waste was not transported
off site. Since-treatmeanr of graund. watec.will-nos-occur, the.poteatiab-for-
long-term—protectiveness—aof human health and-the-enusivenment-was-grvena~less

than favorabte-ravinge -
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Alternative 6 - On-Site Treatment/Landfill Impoundment, Incinerate Swamp
Materials, and Monitor Ground Water

This alternative is similar to Alternative 5 for the impoundment operable unit
and Alternative 4 for the swamp operable unit. The rationale for scores is
discussed in the appropriate sections. Since—tveabment-of.ground.wacer—witl
not occur, the potential for long-term protectiVéRe¥s of MNulidn Health and the
envi-senment—wes given-g-lese-than-favorablewrating.

Alternative 7 - Consolidate/Cap Impoundment, Incinerate F019 Sludge in Swamp
Material, and Monitor Ground Water

This alternative is similar to Alternative 2 for the impoundment operable unit
and Alternative 4 for the swamp operable unit. The scoring and rationale for
it are discussed under those alternatives. Simee—tseatmeat-.af. ground water...
will..net~vcrur;—tire-potentcial for-long—term protecrivensye-of~romen-health and -
the environment-was given a less than favorablé& PaTIRpgT™"~

Alternative 8 - Consolidate/Cap Impoundment, Incinerate F0l9 Sludge Above PCB
Cleanup Level, Off-Site Treatment/Disposal of Remaining F019 Sludge in Swamp,
and Monitor Ground Water

This alternative is similar to Alternative 2 for the impoundment operable unit
and Alternative 3 for the swamp operable unit. The scoring rationale is the
same as that discussed under those alternatives. Sitite-treatmens of-ground
water—-wiil ne& occur,. the potential long-term protgctiveness-of-human-health

and the environment-was-given 1 tess-than-favarahle raging.

Alternative 9 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp
Material, On-Site Treatment/Landfill Remaining F019 Sludge in Swamp, and
Monitor Ground Water

This alternative results in the potential for short-term adverse impacts on
- human health and the environment. These impacts are caused by dispersion and
volatilization of contaminants during excavation, treatment, and transporta=-

tion of the waste materials.

The removal and containment/incineration of the waste materials received
favorable ratings for long-term protectiveness of human health and the

environment, because the waste is either removed or partially treated and

properly contained.
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This alternative reduces the mobility, toxicity, or volume of the waste during
1nc1netat10n. Since some of the was;e 3;ter1als are left on site in a RCRA/
:aap—u.ult, the integrity of the veu&c in the future is uncertain. Therefore,

only a moderate rating was assigned to this criterion.

Since only a portion (relatively more contaminated) of swamp waste is inciner-
ated, a slightly less than favorable score was given for the swamp waste. A
similar score was given for impoundment wastes because they were partially
treated prior to landfilling. The—greund—water WIS Treztedy-and-shosebove—rt
received.a_favoraebie~scoré. The implementability criteria were rated

favorably for the impoundment and swamp unit. Since-rreatmeat.of ground water.

will ggf-ocesusy- the-poLenttal—for ToNg= e Jroreeetvenessvof-umarn-health-and -
the- environment- was-given-a.less. than-favosablagating.

3.3.2 Cost Summary
Table 3-3 shows the capital costs and actual operating and maintenance costs

for each alternative. Present worth values were then calculated assuming a
10 percent interest rate and a 5 percent inflation rate. The calculations do
not include provisions for taxes or depreciation. All capital investments
were assumed to take place in the first year, and long-term annual costs were

assumed to take place for 30 years.

3.3.3 Conclusions and Summary of Remedial Action Alternative Screening

Conclusions were made with the stipulation that at least one alternative from
each protection category (such as no action, containment and treatment) must
be retained for detailed analysis. Alternative 1 is the "no-action" alterna- -
tive. The major actions for Alternatives 2 through 5 and 9 involve a combina-

tion of both treatment and containment actions.

Results of the effectiveness and implementability screening indicate that all
X7 alternatives except for No. 1 (no action) are generally favorable in most
categories evaluated. While some alternatives contain specific and varying -
degrees of problems associated with effectiveness and implementability, as
detailed in Section 3.3.1, none of the alternatives are uhfavorable overall.
Based on this preliminary screening, all alternatives, with the exception of

no action, appear to provide adequate long-term protection of human health and
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environment, which 1s an 1mportant goai ot remedlal actions. 7in order to
provide a range, but also a reasonable number of alternatives, the alternative

receiving the highest scores in each protection category were retained for

detailed analysis.

The containment alternative which received the highest score was
Alternative 2. Since the scoring of Alternatives 3, 4, 5, and 6 was
reasonably close, these alternatives have been retained for further
analysis. The-eddition-of-ground. water treatmemt—for—-these-alternatives
ides greater- effectiveness-for protacting rumanrealshr-and-.Lhe. environ—
ment, in. meeting. ARARs; -imr-rediiéifig-the-mobiitey;—toxteitepy-andsvolume .of

waste.

In the cacegorly which combines both treatment and contamination, Alternative 9
was retained for further evaluations.
(or 3, ~ . Fi~

Since the removal of the source of containment occurs during Alternatives 3,
4, 5, 6, and 9,Amim5wx"moﬁﬁmmeimshwhé~ccm
to—determine—f ground water—treatment--is-aetually-vrequired. Wish-seurce
rmo%&he—qual&ywe& the-ground- water wilkl—improve—over—times--

4 : E v Y BT S 4 £
In‘ summary, the following remedial action alternatives have been retained for

detailed analysis:
*+ Alternative 1 - No action A P/j

* Alternative 2 - Consolidate/cap impoundment, incinerate hot swamp
materials, slurry wall/cap swamp, flood berm, andYmonitor ground
water

*+ Alternative 3 - Off-site treatment/disposal impoundment, incinerate
hot swamp materials, off-site treatment/disposal of remaining F019
sludge in swamp p-and-momrteor-ground—vatass

* Alternative 4 - Off-su:e treatment/disposal impoundment, incinerate
FO019 sludge in swamp,—end-menitaor ground-walas

e Alternative 5 - On-site treatment/landfill impoundment, incinerate

hot materials in swamp, off-site treatment/disposal of remaining FO19
sludge in swamp, and monitor ground water
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Alternative 6 - On-site treatment/landfill impoundment, incinerate

swamp materials, and monitor ground water

Alternative 9 - On-site treatment/landfill impoundment, incinerate

hot swamp materials, on-site treatment/landfill remaining FO019 sludge
in swamp, and monitor ground water
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4.0 DETAILED DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

The seven alternatives considered for detailed analysis include the following:

e Alternative 1 - No action [

'
] KRV,

+ Alternative 2 - Consolidate/cap impoundment, incinerate hot swamp
materials, slurry wall/cap swamp, flood berm, and“monitor ground
water

)

e Alternative 3 - Off-site treatment/disposal impoundment, incinerate
hot swamp materials, off-site treatment/disposal of rema1n1ng

FO19 sludge in swamp,-amd momitor-greund wirey

» Alternative 4 - Off-site treatment/disposal impoundment, incinerate

FO019 sludge in swamp,aaad—moateorfground~vxter

* Alternative 5 - On-site treatment/landfill impoundment, incinerate
hot materials in swamp, off-site treatment/disposal of remaining
FO19 sludge in swamp, and monitor ground water

» Alternative 6 - On-site treatment/landfill impoundment, incinerate
FOl19 sludge in swamp, and monitor ground water

» Alternative 9 - On-site treatment landfill impoundment, incinerate

hot swamp materials, on-site treatment/landfill remaining FO019 sludge
in swamp, and monitor ground water

The following section describe the major components of each remedial

alternative.

4.1 ALTERNATIVE L - NO ACTION

The no-action alternative provides no additional remediation and will result
in no changes to the existing site environment. Any changes to the existing
environment will occur only as a result of natural occurrences. No action
does not satisfy the remedial action goals and does not comply with the
ARARs. This alternative will be considered as a baseline for comparison with
other alternatives where remedial action will be performed. The principal

components of this alternative are ss—fettewr rtfVv o

Details for each component are described below.
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4.1.1 Restrictions

A site fence is installed (8 feet high and approximately 1,000 feet long)
along the site's property lines excluding tﬁe riverbank. The fence is not
installed along the riverbank because of the maintenance problems associated
with flood damage. Restriction signs are used along the toe of the site

embankment to alert potential intruders not to trespass onto the site.

Deed restrictions will be used to control future property use.

I e ™
4.1.2 Cround-Water Monitoring
. o . o ey . .
Contaminant concentrations 3 he~dite will be monitored to determine

-
e
PP

that these concentrations do not excee

eptable limits., Upgradient and

downgradient monitoring wells will be used for thi itoring.

Ny
4.2 ALTERNATIVE 2 - CONSOLIDATE/CAP IMPOUNDMENT, INCINERATE HOT SWAMP.
MATERIAL, SLURRY WALL/CAP SWAMP, FLOOD BERM, ANDvMONITOR GROUND WATER

This alternative is a combination of containment and source control/
management. With the exception of the hot swamp materials (containing greater
than 500 milligrams per kilogram [mg/kg] polychlorinated biphenyl, [PCBs]),
all the materials remain in place. The major components of this alternative
include the following:

+ Consolidate/cap impoundment

 Incinerate hot swamp materials

+ Slurry wall/cap swamp

¢ Flood berm

¢ Monitor ground water
* Restrictions

A plan view of this alternative and a typical cross section are shown in
Figures 4-1 and 4-2, respectively. - Details for each component are described

below.

4,2.1 Consolidate/Cap Impoundment

Wastes contained in the bottom two-foot layer of the southern and northern
impoundments are the only wastes in contact with the ground water. In order
to minimize the ground water contact with wastes, the bottom of the impound-

ment will be raised five feet above the ground water table.
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The southern and northern impoundment wastes (3,610 cubic yards) including the
earthen divider berm (440 cubic yards) are excavated and redeposited in the
same general area in a lined impoundment. A minimum of five feet of separa-
Tion 15 provided veuwern Une pruanl walvt wtd Uie wanit.  AHAACvnElloy, e
impoundment is lined with a liner system which meets RCRA landfill require-
ments. The impoundment will be capped, which also meets the RCRA criterion.
Details of the cross section concerning the southern and northern impoundments
after the consolidation of wastes are shown in Figure 4-3. Details concerning

a typical RCRA-type cap are shown in Figure 4-4.

The impoundment materials are consolidated in two stages. First the waste
materials at the southern impoundment (1,860 cubic yards) are excavated and
temporarily stockpiled on the northern impoundment area. Surface of the
stockpile wiil be covered with a foam capable of suppressing the dust during
the storage period. The southern impoundment excavation area is raised using
four feet of borrow and prepared using a double liner meeting the RCRA
landfill requirements. Details for a typical RCRA-type liner are shown in
Figure 4-5. The layers of the liner from bottom to top include a 2-foot-thick
layer of clay, a layer of 60-mil high density polyethylene (HDPE) synthetic
membrane, a layer of drainage net for secondary leak detection, another layer
of 60-mil HDPE, l-foot-thick layer of sand for the collection of leachates,
4=-inch PVC pipe in the sand layer, and a layer of filter fabric. This
construction places the liner top five feet above the water table. A
six-inch-thick subgrade is prepared to provide a base for the clay liner. All
large site stones and protrusions will be covered with regraded soils. After
installation of the double liner, the temporarily stockpiled southern impound-

ment material will be trangsferred back to the southern impoundment area.

The second stage of consolidation effort involves excavation of waste
materials at the northern impoundment and earthen berm divider (2,190 cubic
yards), temporarily stockpiling of this material at the southern impoundment
area, and construction of the northern impoundment double-liner system. ‘
Suppressant foam will be used to cover the stockpile for dust prevention as
well as to prevent surface erosion from rain. The southern liner system will
be expanded to the northern impoundhent. Once the northern impoundment is

lined, the material stockpiled in the southern impoundment will be properly
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distributed over thi entire (northern and southern) impoundment area. The
a‘d('./ - FEE S .
entire impOundmentwalU be capped using a RCRA-type cap.

The RCRA-type cap includes a 2-foot-thick layer of clay, a layer of 60-mil
HDPE synthetic membrane, a layer of drainage net, a layer of filter fabric,
18 inches of soil, 6 inches of topscil, and vegetation. A six-inch-thick

subgrade is prepared to provide a base for the clay liner, All large size

stones and protrusions will be covered with regraded soils.

The primary barrier to downward infiltration caused by precipitation is
provided by the clay. The clay barrier layer is placed and compacted in
six~inch maximum lifts and has a design permeability of 1 x 107 cm/s or

less. The second barrier to infiltration is a 60-mil HDPE liner. A
drainage/filter layer is then placed on top of the liner. This layer is
comprised of a synthetic drainage net (hydronet) and a layer of filter

fabric. The drainage net intercepts and channels infiltration to drainage
trenches around the cap (Figure 4-4) and the filter fabric aids in preventing
fine particles from entering and clogging the drainage layer. The final layer
of the cap consists of a minimum two-foot thickness of soil. The top six-inch
layer is capable of supporting vegetation and protects the underlying cover
components from movement due to winds and from ultraviolet degradation. The

capping soils will be obtained from off-site borrow areas. The topsoil is

fertilized and seeded.

The surface of the cap is graded with a minimum of 2 percent slope toward each
side to reduce the amount of standing water on the cap. Drainage ditches
around the cap will carry this runoff to catch basins as shown in

Figure 4-1. Since the storm water does not come in contact with any waste, it
will be tied to the site's storm water system and discharged to the river.

The cap covers an area slightly beyond the edge of the swamp and covers the |

impoundments and sludge pit.

An annual inspection will be performed to determine if there has been any
noticeable damage to the cap and, if so, the cap will be repaired. Planned
maintenance will consist of fertilizing and mowing the grass and other

activities, as required.

4-4
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4.2.2 Incinerate Hot Swamp Materials

The hot swamp materials (approximately 50 cubic yards containing greater than
500 mg/kg of PCBs) is excavated, drummed, aﬁa transported to the SCA/Chem-
Waste incineration facility in Chicago, Illinois or any other similar facility
licensed for incineration of PCBs. The incineration technique is the most
feasible alternative for detoxification of PCB wastes and volume reduction of

wastes. This will minimize the environmental risks associated with PCBs.

4.2.3 Slurry Wall/Cap Swamp

Remaining swamp materials (3,250 cubic yards) contain low and moderate materi-
als (containing less than 500 mg/kg PCB) within the trace amount of F019
wastes. In order to minimize the ground water contact with these remaining
Qasces, a slurry wall and cap will be used. If this alternative is selected
for implementation, the ground water table will be maintained seven feet below
the swamp's ground surface (five feet below the remaining wastes) by pumping.
Details for the extraction well for this purpose should be provided during the

construction design phases.

The remaining swamp materials are contained by constructing an approximately
25-foot-deep slurry wall around the entire parameter. Due to the presence of
only trace amounts of silts and a bedrock elevation greater than 250 feet
beneath the site, a hanging slurry wall is constructed. The slurry coupled
with the ground water extraction wells inside the slurry wall will maintain
separation with the swamp waste and the ground wateraklIn addition, the area
will be covered with a RCRA-type cap to prevent further infiltration of
precipitation into the waste and to limit the potential for human exposure to
sxce constituents via direct contact.

- r e ’ // iy . . ‘., 2 N i - PR f— _li'/ ]f,?‘/'fle‘ , |" o
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The slurry wall is constructed by excavating a narrow trench (usually two to
three feet wide) through the pervious layers and keyed into the silt clay
layer. The trench is excavated with the use of a backhoe. The sides of the
trench are maintained from collapsing by keeping the trench filled with the
bentonite slurry during excavation and prior to backfilling. To ensure full
contact at the bottom of the excavation with the silty clay, the base of the.
excavation is probed for unconsolidated material, cracks, and potholes using

an airlift. Pervious material in natural depressions and sand or sediment

4=5
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that settles out of the slurry are removed by an airlift pump. When the sand-
slurry mix is blown out of the airlift pump and onto the bank, the sand
settles out and the slurry is drained back fﬁto the trench. After the trench
has been excavated under a bentonite slurry, a mixture of soil and bentonite
is placed in the trench, displacing the bentonite slurry. This backfill
material is designed to have a permeability of 1077 cm/s and to be resistant
to attack and degradation by the site materials being contained. Assuming the
excavated materials provide a suitable backfill, slurry is mixed with the soil
on a concrete pad. Additional borrow may be necessary for the backfill mix if
existing site materials do not provide sufficient fine-grained materials. A
bulldozer is used to work the material to a smooth consistency. The backfill
is then pushed into the trench so that the backfill slope displaces the
bentonite slurry forward. The excavation and backfilling activities are
phased to make the operation continuous with relatively small quantities of

new slurry required to keep the trench full.

The slurry wall is monitored to evaluate the continuing effectiveness of the
wall in the subsurface environment. Potential geotechnical problems that
require consideration after a slurry wall has been installed relate to basal
stability, ground movement behind the wall, ground water level and chemistry,
and surface water chemistry. The selection of the specific monitoring program
is dependent upon questions remaining after completion of the detail design

and problems encountered either during or after the construction phase.
: ST S IR S L s
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4.2.4 Flood Berm
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Most of the area of the site including the impoundment and swamp areas are
within the 100-year floodplain. The elevation of the 100-year floodplain at

this site is 827 feet mean sea level (MSL).

A berm (approximately 10 feet high and 700 feet long) will be installed along
the Tuscarawas River for flood prevention at this site. The berm extends
between the two high points located west and south of the site property
boundaries. This will prevent a 100-year flood from reaching the waste

materials which will remain on site.
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4.2.5 Treat/Monitor Ground Water

Contaminant concentrations leaving the site will be monitored to assure that
these concentrations do not exceed acceptable limits. Upgradient and
downgradient monitoring wells will be used for this monitoring.
4,2.6 Restrictions

Restriction measures including fence, restriction signs, and deed restrictions

will be used, as described for Alternative 1.

4.3 ALTERNATIVE 3 - OFF-SITE TREATMENT/DISPOSAL IMPOUNDMENT, INCINERATE HOT
SWAMP MATERIALS, OFF-SITE TREATMENT/DISPOSAL OF REMAINING F019 SLUDGE IN

SWAMP ,_AND—MONTTOR-GROUMD.WATER..

This alternative is a combination of treatment and source control/management.

This alternative satisfies the remedial action goals by eliminating the
contamination sources at the site and‘reducing exposure to PCB-contaminated
soils by incineration, Additioﬁally, it will eliminate the potential risks to
human health and the environment at the site. The ma jor components of this
alternative include the following:

+ Off-site treatment/disposal of impoundment materials

* Incineration of hot swamp materials

» Off-site treatment/disposal of remaining F019 sludge in swamp

+ . Monibtoring—ground-warer—
* Resertcriony™

A plan view of this alternative and typical cross sections are shown in

Figures 4-6 and 4-7, respectively.

4.3.1 Off-Site Treatment/Disposal Impoundment

All the FOl9 wastes in the southern and northern impoundments and sludge pit
(5,570 cubic yards) will be excavated to cleanup levels and hauled to a
permitted landfill facility or a reclamation/reuse facility, as required.

This will eliminate the source for potential ground water contamination at the
impoundment area. Adequate treatment will be accomplished by stabilizatipn/
solidification of the heavy metals and by an oxidation process for destruction
of cyanides within the waste material., Due to the limited quantity of wastes,
on-site treatment of the excavated materials prior to off-site transportation
1s not warranted; therefore, the waste material will be treated at the dis-

posal facility before landfilling. The excavated materials will be dewatered,
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if required. The dewatering process may consist of simply placing the wastes
on an engineered pad or use of a mechanical (vacuum, filter press, or belt

press) dewatering system.

Excavation is performed using conventional equipment. A hydraulic excavator
removes waste and a front-end loader removes waste from the excavation to keep
the work area clear. The excavated areas of the impoundment will be back-

filled with clean borrow (approximately 5,600 cubic yards).

4.3.2 Incineration of Hot Swamp Materials

Hot swamp materials (50 cubic yards) will be excavated, drummed, transported,

and incinerated at an approved incineration facility.

4.3.3 Off-Site Treatment/Disposal of Remaining FO019 Sludge in Swamp

Remaining FO19 sludge in swamp (3,250 cubic yards) will be excavated to
cleanup levels and hauled to an approved permitted landfill. The excavated
area will require no further backfilling since the average depth of the sludge
within the swamp is approximately 1.7 feet. The swamp area will be graded, as
required, and seeded to promote the revegetation of this area. These
materials will be treated before landfilling. Because of possible instability

of the swamp, roadways should be installed and used in the swamp excavation.

4.3.4 Honitoéfng“ f-Craund Water - s
.,..A-T'W"

Wonltorxng ofhgvoanﬁ“water is perfof“&d*sxn&Lagmgp Alternative 2,
ettt 2. -

4.4 ALTERNATIVE 4 - OFF-SITE TREATMENT/DISPOSAL IMPOUNDMENT, INCINERATE FO19
SLUDGE IN SWAMP ,—ANB-MONTITOR GROUND—WATER

This alternative is a combination of treatment and source control/management.

It is similar to Alternative 3, except the remaining F019 sludge in the swamp
will also be incinerated rather than treat/disposal. The major components of
this alternative include the following:

» Off-site treatment/disposal of impoundment materials
* Incinerate FO0l9 sludge in swamp .

* Monitoring-gseund-uater,
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A plan view of this alternative and typical cross sections are shown in

Figures 4-8 and 4-9, respectively.

4.4.1 O0Off-Site Treatment and Disposal of Impoundment Materials

All FO19 sludges (5,570 cubic yards) at the impoundment including the siudge
pit will be excavated to the cleanup levels for the FOl9 wastes. Similar to
Alternative 3, these sludges will be transported to an approved permitted
landfill or a reclamation/reuse facility, as required. Additionally, the

excavated area at the impoundment will be backfilled with clean borrow.

4,4.2 Incinerate F019 Sludge in Swamp

All FO19 sludge in the swamp (3,300 cubic yards) will be excavated, properly
containerized, and transported off site to an approved incineratiom facility.
The total excavation at the swamp is estimated to be approximately two feet.
Therefore, the excavated area will be left as it is, with no further back-
filling since the average depth of the sludge within the swamp is approxi-
mately 1.7 feet., The swamp area will be graded, as required, and seeded to
promote the revegetation of this area. Removal of these materials will
eliminate the major contamination source of PCBs at this site, while
incineration contributes to the total destruction of PCBs and the minimization

of associated environmental risks.

4.4.3 HononE;ég T .

Monitoring ofg;;gpnd~w€t€?“5frrﬂbe petfotd@ﬂ“&&ﬂiLaE_Eg.ii:i:?ative 2.

4.5 ALTERNATIVE 5 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT, INCINERATE HOT
SWAMP MATERIAL, OFF-SITE TREATMENT/DISPOSAL OF REMAINING F019 SLUDGE IN
SWAMR , AND MONTITOR. GROJIND) WATER.

This alternative is a combination of treatment and source/management. This

alternative is similar to Alternative 3, except on-site landfill will be used
for disposal of impoundment materials rather than using off-site disposal.

The major components of this alternative include the following:

* On-site treatment/landfill impoundment

Incinerate hot swamp materials

Off-site treatment/disposal of remaining FO01l9 sludge in swamp
Monitoring ground water

Restrictions
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A plan view of this alternative and typical cross sections are shown in
Figures 4-10 and 4-11, respectively. Details on each component are described

below.

4.5.1 On-Site Treatment/Landfill Impoundment Fo dodr ap p7/ré;

The impoundment materials (5,570 cubic yards) will be excavatedh?nd placed at
an on-site landfill to be constructed at the general location of the sludge
pit. The landfill will be constructed meeting the RCRA standards for disposal
of hazardous waste. In addition, the bottom of the landfill will be con-
structed above the 100-year floodplain elevation (330 feet MSL). TwHtsmeers

- state-ARARYFOT Compliance with [00“jemw-treed-presensdon. The cross section

for the on-site landfill is shown in Figure 4-12.

The construction of the on-site landfill (RE€RA—type—vaotr) will be performed
in nine steps. Step l includes excavation of the northern impoundment
including earthen berm divider material (2,190 cubic yards) and temporary
storage of excavated materials at the southern impoundment area. Step 2
includes backfilling the excavated area and construction of the treatment
pad. Step 3 includes excavation of the sludge pit (1,500 cubic yards),
temporary storage at the treatment pad, and backfilling the excavation area.
Step 4 includes the addition of approximately 10 feet of fill and compaction
for pteparatxon of the landfill area (approximately one acre) and raising the
elevation to 8&& feet MSL (100-year floodplain). Step 5 includes the
construction of the landfill. Step 6 includes the treatment of the wastes
stored at the treatment pad and placement at the landfill (RERA~Type~wawls:.
Step 7 includes the treatment of the wastes stored at the southern impoundment
area and placement at the landfill. Step 8 includes excavation of the wastes
at the southern impoundment, treatment, and placement at the landfill.
Finally, Step 9 includes capping of the landfill, backfilling the southern

impoundment, and revegetation of the landfill and the site area.

The impoundment material will be treated for metals and cyanides to levels
which will meet the FO0l9-type waste pretreatment (treatment) requirements for

disposal. The treatment system will be installed at the treatment pad

adjacent to the landfill (RCRA-type vault)y-" The treatment pad will include a

six-inch concrete pad which will serve as the temporary sterage area before

4-10
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the waste treatment. The waste materials will be mixed with a solution of
sodium hypochlorite for oxidation/destruction of cyanides. Mixing will be
performed in a rotary mixing tank(s) similar to a cement mixing truck. After
the completion of oxidation treatment in the mixing tank, the waste material
will be mixed with adequate quantities of stabilizing/solidifying agents
required for the lime-based solidification technique. Solidification results
in the production of monolithic block binding. Therefore, significant heavy
metal reduction in solubility, mobility, and structure permeability will be
achieved. The quantitative and qualitative specifications for oxidation and
stabilization will be defined during a treatability study program required
prior to implementation of this alternative. The treated materials will then
be placed inside the RCRA landfill. The exposed surface of materials is
covered with foam for suppressing dust during this storage period until
capping of the landfill is initiated. All excavated areas within the

impoundment areas will be backfilled with clean borrow and revegetated.

The RCRA landfill will contain primary clay plus a synthetic membrane
composite liner and a secondary synthetic membrane liner. In addition, it
will be constructed with a leak detection system and leachate collection
system. The landfill will be capped using a RCRA-type multilayer capping
system. The cap will include a clay liner, synthetic liner, flow zone
(drainage net and geotextile fabric), 18 inches of soil, 6 inches of topsoil,
and vegetation. Figure 4-4 shows a typical cross section for a RCRA type

liner.

The landfill will be approximately one acre and approximately 20 feet high
(top elevation of 850 feet MSL). This includes a 150 percent volume increase
due to the addition of the stabilizing agents during the treatment process

before landfilling.
Controlling design parameters used to design the on-site treatment/vault

are: (1) volume of waste, (2) volume of additives (especially solidifying

agents, and (3) RCRA requirements for landfills.

4-11
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4.5.2 Incineration of Hot Swamp Material

Similar to Alternative 3, the hot swamp materials (50 cubic yards) are exca-
vated, containerized, transported, and incinerated at a permitted incineration
facility. Incineration will contribute to both waste reduction and waste

detoxification.

4.5.3 Off-Site Treatment/Disposal of Remaining FO19 Sludge in Swamp

Similar to Alternative 3, the remaining F019 sludge in swamp (3,250 cubic
yards) will be excavated, containerized, and transported to an approved
permitted landfill. These materials will be treated before landfilling at the

disposal facility,

4.5.4 Monitoring of the Ground Water iL,

Monitoring of the ground water will be done similar to Alternacive/}.

4.5.5 Restrictions ,
Restriction measures including fence, restriction signs, and deed restrictions

will be used as described for Alternative 1.

4.6 ALTERNATIVE 6 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT, INCINERATE SWAMP
MATERIALS, AND MONITOR GROUND WATER

This alternative is a combination of treatment and source control/management.
This alternative is similar to Alternative 5, except all the swamp materials
are incinerated. This alternative satisfies the remedial action goals by
containing the contamination sources at the site and by detoxification of the
PCB-contaminated swamp materials using incineration. The major components of
this alternative include the following:

* On-site treatment/landfill impoundment

* Incineration of swamp materials

+ Monitoring of the ground water <~
¢« Restrictions

A plan view of this alternative and typical cross sections are shown in
Figures 4-13 and 4-14, respectively. Details for each component are described

below.
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4.6.1 On-Site Treatment/Landfill Impoundment

Similar to Alternative 5, the impoundment materials (5,570 cubic yards) will
be excavated, treated, and placed in an on-site landfill (RERA=Type vaulT):

Details for on-site treatment/landfilling are provided in Alternative 5.

4.6.2 Incineration of Swamp Materials

Similar to Alternative 4, all the swamp materials (3,300 cubic yards) will be
excavated, containerized, transported, and incinerated at an approved, permit-
ted incineration facility. Incineration provides the best technique for
destruction of PCBs; therefore, it minimizes the associated environmental

risks.

4.6.3 Monitaoring of the Ground Water

Monitoring of the ground water will be performed as described for

Alternative 2,

4.6.4 Restrictions
Restriction measures including fence, restriction signs, and deed restrictions

will be used as described for Alternative l.

4,7 ALTERNATIVE 9 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT, INCINERATE HOT
SWAMP MATERIALS, ON-SITE TREATMENT/LANDFILL REMAINING FOl9 SLUDGE IN
SWAMP, AND MONITOR GROUND WATER

This alternative is the same as Alternative 5 (a combination of treatment and
source control/management), except for the remediation of the swamp materials.
The swamp F019 sludges after removal of hot materials will be treated and
disposed of on site. The major components of this alternative include the
following:

* On-site treatment/landfill impoundment

e Incineration of hot swamp materials

* On-site treatment/landfill of remaining FO1l9 sludge in swamp

* Monitoring of the ground water
* Restrictions

A plan view of this alternative and typical cross sections are shown in

Figures 4-15 and 4-16, respectively.
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4.7.1 On-Site Treatment/Landfill Impoundment

Sxmllar to Alternatxve S, impoundment materials (5,570 cubic yards) will be
excavace¢, treated, and placed in an on- site landfill LRGRA.pra_xaELE__
Details on construction of the landfill are provided in Alternative 5. Same
as Alternative 5, the landfill will meet RCRA and™ARARS requirements, except
this landfill also will be used for disposal of remaining FO019 sludge in swamp
(3,250 cubic yards). Since the swamp F0l9 sludge may contain low and moderate
materials (materials with less than 500 mg/kg PCB), therefore, the landfill
will be designed in a way to segregate the swamp sludges from the impoundment
materials. The landfill will be constructed at an elevation above the
100-year floodplain and installed at the sludge pit general area. The cross
section of the landfill is shown in Figure 4-17. All other treatment
Eechniques constructional details and steps for the landfill will be the same

as Alternative 5.

4.7.2 Incinerate Hot Swamp Material

Similar to Alternative 3, the hot swamp materials (50 cubic yards) will be
excavated, containerized, transferred, and incinerated at an approved,

permitted incineration facility.

4.7.3 On-Site Treatment/Landfill Remaining FO019 Sludge in Swamp

As described before, the remaining FOl9 sludge in the swamp (3,250 cubic
yards) will be excavated, treated, and placed in the above on-site landfill
(RCRAmeype—vewberr Special construction of the landfill will provide segrega-
tion of the PCB-contaminated swamp sludges and the impoundment materials. The

. . . . e W
landfill will be approximately one acre in area and 20 feet in height. This

landfill is approximately 70 percent greater in height than the landfill in
Alternative 5 to accommodate the 60 percent increase in waste materials.
-} dov

4.7.4 Monitoring of the Ground Water

Monitoring of the ground water will be performed the same as Alternative 2.

4.7.5 Restrictions

Restriction measures including fence, restriction signs, and deed restrictions

will be used as described for Alternative 1.
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5.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

The degéiled evaluations of alternatives are the analyses and presentation of
relevant information necessary to select a site remedy. Each alternative
passing cthe initial screening (i.e., Alternatives 1, 2, 3, 4, 5, 6, and 9)
will be assessed in a fashion that demonstrates and documents the capacity of
each alternative to satisfy the statutory requirements that must be addressed

in the Record of Decision (ROD). These include the requirements of the CERCLA
and SARA to:

e Protect human health and the environment

+ Attain applicable or relevant and appropriate requirements (ARARs) or
support for a waiver

* Be cost-effective

*» Provide permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable

+ Preferentially select treatment that reduces toxicity, mobility, or
volume as a principal element

Additional statutory considerations relative to the recent emphasis on
evaluating long-term effectiveness and related considerations for each of the

alternative remedial action includes the following:

Long-term uncertainties associated with land disposal
* Requirements of the Solid Waste Disposal Act

Persistence, toxicity, and mobility of hazardous substances and
constituents, and their propensity to bioaccumulate

* Short- and long-term potential for adverse health effects for human
exposure

+  Lang-ranm malnfananne Anihs
Potential for future remedial action costs if the alternative

remedial action implemented were to fail

Nine evaluation criteria have been developed to address the CERCLA require-
ments and considerations listed above as well as additional technical and
policy considerations that have proven to be important for selection among

remedial alternatives. The evaluation criteria are:

5-1
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+ Short-term effectiveness

+ Long-term effectiveness

+ Reduction of toxicity, mobility, or volume

*+ Implementability

* Cost

« Compliance with ARARs

*+ Overall protection of human health and the environment
e State acceptance

+ Community acceptance

5.1 OVERVIEW OF EVALUATION CRITERIA

The nine evaluation criteria encompass technical, cost, and institutional
considerations; compliance with specific statutory requirements; and state and
community acceptance. Descriptions of each criterion are presented in the

following sections.

5.1.1 SHORT-TERM EFFECTIVENESS

The assessment against this criterion considers the effectiveness of each
alternative in protecting human health and the environment during the
construction and implementation period until the response objectives have been

achieved. The following factors will be addressed under this criterion:

+ Protection of the Community During Remedial Actions - Addresses risks
that result from implementation of the proposed remedial action (such
as dust from excavation) that may affect human health

+ Protection of Workers During Remedial Actions - Assesses risks that
may be posed to workers and the effectiveness and reliability of
protective measures that could be taken

* Environmental Impacts - Addresses the potential adverse environmenta.
impacts that may result from implementation of an alternative and
evaluates how effective available mitigation measures would be in
preventing or reducing the impacts

+ Time Until Remedial Response Objectives are Achieved - Includes an
estimate of the time required to achieve protection for either the
entire site or individual elements associated with specific site
areas or threats

3.1.2 Lang-Term Effectivensss and Permanence

The assessment of alternatives against this criterion evaluates the long-term
effectiveness of each alternative in protecting human health and the environ-
ment after response objectives have been achieved. The primary focus of this

evaluation is the extent and effectiveness of the controls that may be
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required to manage the risk posed by treatment residuals and/or untreated
wastes. The following components will be addressed under this criterion:
» Magnitude of Remaining Risk - Assesses the residual risk remaining

from untreated waste or treatment residuals after the achievement of
the remedial response objectives

¢ Adequacy of Controls - Assesses the adequacy and suitability of
controls, if any, that are used to manage treatment residuals or
untreated wastes that remain at the site

» Reliability of Controls - Assesses the long-term reliability of

management controls for providing continued protection from residuals

5.1.3 Reduction of Toxicity, Mobility, or Volume

The assessment against this criterion evaluates the anticipated performance of
specific treatment technologies. This evaluation criterion addresses the
statutory preference for selecting remedial actions that employ treatment
technologies to permanently and significantly reduce toxicity, mobility, or

volume of wastes.

This evaluation criterion focuses on the following factors:

» Treatment processes, remedies they will employ, and materials they
will treat

¢ The amount of hazardous materials that will be destroyed or treated,
including how principal threats will be addressed

*+ The degree of expected reduction in toxicity, mobility, or volume
measured as a percentage of reduction

* The degree to which the treatment will be irreversible

* The type and quantity of treatment residuals that will remain
following treatment

5.1.4 Implementability

The implementability criterion addresses the technical and administrative
feasibility of implementing each alternative and the availability of various
services and materials required during implementation. This criterion

involves analysis of the following factors:

5-3
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» Technical Feasibility:

- Construction and Operation - Relates to the technical difficulties
and uncertainties associated with a technology. This analysis will
address the alternative as a whole.

- Reliability of Technology - Focuses on the ability of a technology
to meet specified process efficiencies or performance goal and on
the probability that technical problems will result in
nonperformance and schedule delays.

- Ease of Undertaking Additional Remedial Action - Discusses types,
if any, of future remedial actions which may need to be undertaken
and how difficult it would be to implement such additional actions.

- Monitoring Considerations - Addresses the ability to monitor the
effectiveness of each alternative and includes an evaluation of the
risks of exposure that exist if monitoring is inadequate to detect
a system failure.

*+ Administrative Feasibility:

- Activities needed to coordinate with other offices and agencies
{(e.g., obtaining permits for off-site activities or rights of way
for constructicn).

* Availability of Services and Materials:

- Availability of adequate off-site treatment, storage capacity, and
disposal services

- Availability of necessary equipment and specialists and provisions
to ensure any necessary additional resources

- Timing of the availability of technologies under consideration

- Availability of services and materials, plus the potential for
obtaining competitive bids.

5.1.5 Cost
Cost evaluation of each alternative includes consideration of capital costs
and annual costs. The accuracy provided by these cost estimates ranges from
plus 50 percent to minus 30 percent. A present worth analysis is also
conducted, allowing all remedial action alternatives to be compared on the
basis of a single figure. These three components are discussed in the
following paragraphs:

*+ Capital Costs - Capital costs consist of direct (construction) and

indirect (nonconstruction and overhead) costs. Direct costs include
expenditures for the equipment, labor, and materials necessary to
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install remedial actions. Indirect costs include expenditures for
engineering, financial, and other services that are not part of
actual installation activities but are required to complete the
installation of remedial alternatives.

* Annual Costs - Annual costs are postconstruction costs necessary to
ensure the continued effectiveness of a remedial action. Costs that
must be incurred in the future as part of the remedial action
alternative, such as incineration cost, will be identified and noted
as progressive operating costs for the year in which they occur.

* Present Worth Analysis - An economic analysis considering the time
value of money is conducted after completion of the cost estimate to
allow comparison of alternatives. The comparison is made by using a
present worth analysis. Expenditures that occur over different time
periods are evaluated by discounting future costs to the current
year. This single figure represents the amount of money that, if
invested in the base year and disbursed as needed, would be
sufficient to cover all costs associated with the remedial action
over its planned life. A discount factor of 10 percent, a 5 percent
inflation factor, and a 30-year period of performance is used in the
analysis. An exception is made for the off-site disposal of ash.
Considering the landfill statute restrictions and stringent permit
requirements, landfill rates are expected to rise at a faster rate
than other industrial norms. Therefore, a 10 percent inflation
factor is used for off-site disposal.

5.1.6 COMPLIANCE WITH ARARs

This evaluation criterion is used to determine how each alternative complies
with ARARs. ARARs can be categorized into three broad classifications, as
follow:

* Containment Specific - These ARARs define acceptable exposure levels

for specific chemicals and are used in establishing remedial action
objectives.

* Action Specific ~ These typically set controls or restrictions for
particular treatment or disposal activities.

* Location Specific - These typically set restrictions with specific
locations such as wetlands, flood plains, historic sites, etc.

The detailed analysis summarizes which requirements are applicable or relevant
and appropriate to an alternative and the ability of the alternative to
fulfill these requirements, In addition, the alternatives are also assessed
against other information in the form of advisories, criteria, and guidances
that are not ARARs but have been identified by the agencies as criteria to be

considered (TBC) because they have been determined to be necessary to ensure
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protection of human health and the environment and are appropriate for the
site. The Alsco-Anaconda NPL site ARARs and TBCs are presented in Appendix B,

as developed by the state and federal agencies.

S5.1.7 Overall Protection of Human Health and the Environment

The assessment against this criterion describes how the alternative, as a
whole, protects and maintains protection of human health and the environ-
ment. The overall assessment of protection is based on a combination of
factors previously assessed under other criteria, including long-term

effectiveness, short-term effectiveness, and compliance with ARARs.

This evaluation focuses on how a specific alternative achieves protection over
time and how site risks are reduced. The evaluation will also indicate how
each source of contamination is to be eliminated, reduced, or controlled for

each alternative.

5.1.8 State Acceptance

This assessment evaluates the technical and administrative issues and concerns
the state (or support agency in the case of state-lead sites) may have regard-

ing each of the alternatives.
The analysis will be limited to formal comments made during previous phases of
the RI/FS and will describe the process used by the lead agency to obtain

input from the support agency during preparation of the RI/FS.

5.1.9 Community Acceptance

This assessment incorporates public input into the analysis of alternatives
and reflects the community's apparent preferences or concerns about alterna-
tives. There is no formal opportunity for public comment during the prepara-
tion of the RI/FS; however, formal public comments are provided during the
30-day public comment period on the RI/FS report and proposed plan. Public
concerns or comments will be addressed in the Record of Decision (ROD) and
responsiveness summary. Where community positions on specific alternatives
have been documented during preparation of the RI/FS, the detailed analysis
will address those features the community supports, has reservations about, or

opposes.
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5.2 PRESENTATION OF INDIVIDUAL ALTERNATIVE ANALYSIS

The following sections present the analysis of each alternative against the

nine criteria discussed in Chapter 3.0. The proposed—ground-water—extraction
and _treatmens—teCINOIGEY re—identieat—tn st gitErmarivesr

5.2.1 Analysis of Alternative 1!

Short-Term Effectiveness

et TR aeiiun alilerTEirve, T TRIRALALIUL 1B praupusedty hwwenvet, Liune
included are construction of a security fence (8 feet high and approximately

1,000 feet long) to control public trespass, deed restrictions (use

restriction to control future use of site), and—ground-—weter-Raniloringes

Contaminants detected on the site in the F019 sludge that may pose human
health problems include arsenic, cadmium, chromium, cyanides, and PCBs.
Potential receptors identified around the site include 1,320 residents of
Gnadenhutten community. As indicated by the mayor of CGnadenhutten, a high
percentage of inhabitants are over the age of 55 years, and a large number
work for Alsco} therefore, the potential for Alsco emplaoyees to be exposed to

the waste is greater than the general public.

Dermal contact or oral ingestion are the major routes of exposure for Alsco
employees; however, the proposed security fence around the waste area will
eliminate the potential for casual employee or public exposure to contaminated
waste. Employees with reason to enter the fenced area will be aware of the

contaminants present.

The inhalation pathway is not a viable route of employee exposure due to the
highly liquid nature of the waste and that the sludge will remain undisturbed
in the no-action alternative. High water content (preventing dust or dry
conditions) in sludge and vegetation overgrowth in and around the waste

disposal areas will reduce the air emissions.

Surface and ground water are the principle modes of contaminant transport from
the Alsco site. Metals and PCBs present in the waste under this alternative
have the potential to leach and migrate toward the ground water and/or the

Tuscarawas River,
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Dilution calculations have shown that, under low-flow conditions in the
Tuscarawas River, the contribution of contaminants from ground water will not
have a significant impact on public health and the environment. There are no
identified human health risks for metals (except arsenic), cyanide, or

organics (except PCBs) at the site.

The Tuscarawas River water quality data are generally in compliance with the
regulatory guidelines, except for chloride, iron, and manganese around the
Gnadenhutten site. U.S. EPA's VHS Model calculation shows that the postulated
drinking water intake point 50 meters from the leaching sludge does not exceed
UJ.S. EPA's Safe Drinking Water Act (SDWA) standards or U.S. EPA Water Quality
Criteria (WQC).

Excess cancer risks due to arsenic and PCBs exist on site for the direct
contact scenario; however, a proposed security fence will eliminate direct

contact of human receptors with the waste material.

Long-Term Effectiveness and Permanence

‘Under thls alternative, no direct englneerilng controls are provided to prevent
exposure to sludges and contaminated soils. There is a 100 percent
probability of the continuation of contaminants leaching from the site and

reaching to the Tuscarawas River and ground water.

The Tuscarawas River is not used as a drinking water source by the town of
Gnadenhutten. The river is largely used for recreation. WQC data indicate
that there is no identified potential for exposure to contaminants due to

boating, fishing, and swimming.
Since the PCB source is Aroclors 1248 and 1254, the site will continue to be a
threat if remediation is not accomplished. In addition, the toxicity over

time will not decrease for the PCB contaminated waste materials.

Reduction of Toxicity, Mobility, or Volume

For the purposes of this evaluation, reduction in toxicity is defined as an
alteration of chemical structure to render the constituent less harmful to
Auman health. Likewise, a reduction in mobility would be achieved by chemical

fixation or solidification. Finally, treatment technologies such as
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incineration are considered to represent methods that would reduce the total

waste volume requiring disposal.

No reduction in toxicity, mobility, or volume will occur since no treatment is

employed in the no-action alternative.

Implementability

No major construction is proposed for this alternative, therefore, no tech-
nical difficulties will be experienced and permitting will not be required.

The approximate time frame to complete this alternative is three months.

Cost
Capital and annual costs were estimated for Alternative l. A present worth
analysis was also conducted. These costs are discussed below and are

summarized in Table Al of Appendix A.

Capital Cost

Capital costs for this alternative include direct capital costs for the

equipment, labor, and=matesials-necessary ro insseti—sire—comptiance-wetts-for
the-geatrsertny U fround-wates- and the fence to secure the NPL site. Indirect

capital costs for engineering and contingencies are also included. The total

capital investment for this alternative is $9+,000,

Annual Costs
Anmruel-eoste-tor— it s—attermative-ave-expeetad-Lominebude—coste-for-monttoring
and—statisttTaaratyster- Costs are also included every five years for a

reevaluation of this alternative, as required by SARA. Total annual costs are

estimated to be $&67+;000 per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of

this alternative is $i5135yLl8.

Compliance With ARARs

Alternative 1l no action would not meet any of the ARARs and TBCs determined

applicable for the Alsco-Anaconda NPL Site.
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Overall Protection of Human Health and the Environment

Based on the remedial investigation and risk assessment results (IT, 1989),
the concribution of ground water constituents to the river will not have a

significant impact on the public health or environment.

However, excess cancer risk is calculated to exist for those subpopulations
that ccme into direct contact, via trespass, with Areas 1, 2, 3, 4, and 5 PCB
sludges at the site. Therefore, the no-action alternative does not provide

overall protection of human health and the environment.

State Acceptance

The state generally prefers that the waste materials did not remain within the
100-year floodplain. Since there are other feasible alternatives for this NPL

site, the no-action alternative should not be considered.

Community Acceptance

Public concerns and comments will be addressed in the responsiveness summary
and ROD.

s .

{1l

5.2.2 Alternative 2 - Consolidate/Cap Impoundment, Incimérate Hot Swamp
Materials, Slurry Wall/Cap Swamp, Flood Berm, and’ Monitor Ground
Water

Short-Term Effectiveness

YW dririmerniat Aletiy WL e pavdh v e Avnmas iy AT SRt avEL LY wnd
consolidation of sludges from the northern impoundment; however, there is a
potential for environmental release of organic vapors and PCBs during
excavation from the southern impoundment sludge and hot swamp material

containing greater than 500 mg/kg PCBs.

Removal of above 500 mg/kg PCB material from the site will immediately
eliminate the major source of potential carcinogens from site. This will

reduce leaching of PCBs into ground water and the Tuscarawas River.
Other construction activities such as installation of a RCRA-type liner and
cap and slurry wall construction will not pose any environmental cencerns and

will have immediate beneficial effect on off-site migration of contaminants.

5-10



—— PR RN e e
PRI R VS T PR Py VRS S PPN 1

00002101

Construction of the berm along the downstream of the swamp area may release
airborne particulates containing metals and a low concentration of PCBs, thus

posing a potential for inhalation exposure to the public and Alsco employees.

Proposed spraying of stockpiles with foam or dust suppressant will reduce the
environmental release of airborne particulates. As indicated in the liner
design, clay will be used at the bottom of the impoundment. Trucking of the
clay borrow materials has the potential for release of noncontaminated

particulates in the air.

During the construction of the slurry wall and capping of the swamp area,
there is potential for dermal contact and/or inhalation exposure of PCBs to
construction workers. However, these workers will be adequately protected by
clothing and respiratory protection. Leaving less than 500 mg/kg of PCB-
containing sludge may be detrimental to the environment if the slurry wall/cap
fails. There is also the potential of human exposure to PCBs if the site

security system fails.

The installation of the slurry wall will stop short—-term incremental contami-

nation of ground water and the Tuscarawas River. Addttiensldypy—trestmerrt—and
monitoring of ground water-will. impediately showeimprovement=—im water quality.

If proper respiratory and dermal protection for workers (i.e., protective
clothing, etc.) are provided, unacceptable risks posed to workers during the

implementation of this alternative are reduced to acceptable levels.

Long-Term Effectiveness

This alternative provides long-term protection to human health and

environment.

Excavation and consolidation of sludge from the impoundment following emplace-
ment in a RCRA-lined landfill and cap will eliminate the potential for contact
with human receptors. This will also eliminate leaching and migration of
contaminants from the sludge into ground water and the Tuscarawas River. The
leachate collection and leak detection system will monitor the effectiveness

of the ICRA landfill.
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An RCRA-type liner and cap consisting of clay, synthetic liners, leachate
collection, and monitoring system is a U.S. EPA-accepted land disposal
rechnique. The containment technique will significantly reduce risk to human

health and the environment.

Removal of hot swamp material containing greater than 500 mg/kg PCBs will
reduce the potential carcinogenic risks to human receptors. Further, this
will eliminate the possibility of leaching and migration of PCBs into ground
water and the Tuscarawas River. Consgtruction of a 25-foot-deep slurry wall
with 1 x 1077 cm/s permeability will stop the movement of contaminants in
ground water and the Tuscarawas River. The slurry wall with ground water
extraction wells inside the slurry wall will maintain separation between the
éwamp waste and ground water. In addition, an RCRA-type cap over the swamp
area will prevent infiltration of precipitation into waste and limit the

potential for leaching.

Soil-bentonite slurry walls have been demonstrated to be reliable in the
control of ground water at other installations. The effectiveness of the
slurry wall is monitored with monitoring wells. The potential for failure of
the slurry wall is quite small if adequate design and proper construction
measures are adhered to. Although unlikely, failure of the slurry wall would
cause reentry of contaminants to the ground water. This does not pose an
imminent threat since there are methods available to repair the wall. The
methods include grouting of cracks, reexcavation and backfilling, or placement
of a synthetic liner. In addition, the ground water is being pumped and
treated. This will create a hydraulic barrier for off-site migration of

ground water and the contaminants,

Routine maintenance of the cap leachate collection and monitoring should

provide long-term reliability for the Alsco-Anaconda site.
The risk from the residual wastes remaining on site, should the containment

system fail, will be small. The inward ground water gradient due to pumping

keeps contaminants from migrating out through the wall.
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Installation of the berm (10 feet high by 700 feet long) along the Tuscarawas

River will prevent a 100-year flood from reaching the residual waste materials
on site should a flood event occur. The berm will requﬂje routine maintenance
to maintain the stability of the structure. The long-term reliability will be
provided as long as the Tuscarawas River does not elevate higher than the

10-foot-high berm.

Excavation and removal of hot PCB sludge from the swamp area will leave
residual PCB concentrations of 10 mg/kg in soil. This concentration is
acceptable for the nonrestricted area by U.S. EPA according to TSCA (Federal
Register, Vol. 53, October 19, 1988). The RCRA cap and the slurry wall will

further reduce the migration potential of PCBs.

Reduction of Toxicity, Mobility, or Volume

This alternative employs the construction of a RCRA landfill for impoundment
materials, thermal treatment for swamp sludges with levels above
500 milligrams per kilogram (mg/kg) of PCBs, a RCRA cap and slurry wall around

the remaining swamp materials.

The construction of a RCRA landfill would reduce the potential of exposure to
impoundment constituents, but would not result in the reduction of toxicity,
mobility, or volume of impoundment wastes. Incineration of swamp sludges with
levels greater than 500 mg/kg will result in both a reduction of toxicity and
volume of waste. The excavated PCB waste volume will be reduced by approxi-
mately 15 percent after incineration. The construction of a slurry wall
around the swamp perimeter and a RCRA-type cap will limit migratiom of con--
stituents to ground water and the potential for human exposure via direct
contact, but will not result in a reduction of toxicity, mobility, or volume.
The construction of a berm will contain waste materials on site during a
100-year flood, reducing the potential for off-site migration, but will not

reduce toxicity, mobility, or volume.

Ground water treatment utilizing chemical precipitation and oxidation/
chlorination will reduce levels of heavy metals, fluoride, and cyanides in
ground water to state ARARs. Treatment will result in a reduction of toxicity

and mobility of ground water constituents.



¢0002104

SoREC AT

NTERNATIONAL TECHNCLIGY Z2RFCRATIC

Implementability

Alternative 2 was analyzed against the implementability criterion which
addresses the technical and administrative feasibility of the alternative.

Discussions of these criteria are provided in the following sections.

Technical feasibility of containment of the Alsco-Anaconda NPL site wastes, in
place, will require several construction activities, including the following:
e Elevation of the waste materials within the northern and southern

impoundments to eliminate the contact of the waste materlal with
ground water

* A soil-bentonite slurry wall surrounding the swamp area

¢ A an RCRA multimedia cap covering the entire affected area, including
addition of a compacted low permeability clay-soil layer, installa-
tion of a synthetic HDPE membrane, construction of a flow zone using
synthetic materials, and the grading and vegetation of a soil layer

e Construction of a berm along the bank of the Tuscarawas River

Prior to construction and engineering, investigations to perform the design of
the slurry backilll mixture wl'll necessltate explLoratory ‘borings along the

proposed trench alignment.

Slurry walls have been installed to retard the movement of ground water and
Leachate at numerous waste sites. These walls have been constructed at sites
having widely divergent geologic, hydrologic, climatic, and demographic
characteristics. Slurry cutoff walls are not impermeable and some leakage is
expected; however, soil-bentonite walls are generally designed to meet a
permeability of 1077 cm/s or lower. Because they provide lower permeabilities
than cement bentonite, soil-bentonite walls are the most common type of wall

applied to waste site remediation.

The design and construction activities for slurry trenches are relatively
simple as long as thorough site investigation results are available and design
and construction firms involved are experienced with slurry trench construc-
tion techniques. Sound construction methods along with strict adherence to
quality controls are important requirements in the installation of the slurry

wall. Improper installation may lead to the development of '"windows' within
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the wall (zones of high permeability), a condition which can significantly

impact the total performance of the barrier system.

To verify and document that the soil-bentonite wall is constructed in

accordance with the design and specifications, a field quality control program

is developed and implemented. This program typically consists of testing the

following items:

Slurry preparation (viscosity and filtrate loss)

Slurry in trench (density and sand content)

Trench excavation (alignment and depth)

Backfill in mixing area (slump, moisture content, and gradation)

Backfill in trench (density, sounding along backfill surface, and
permeability)

Bentonite (manufacturing certification)

Water (pH and specific conductivity)

[n addition to the testing and documentation of the above items, the following

observations are made:

Based on

level of

Level of slurry in trench (trench stability)

Level of backfill in trench (proper placement and advancement of
backfill)

Cuttings from the trench bottom (proper keying and cleaning of trench
bottom)

IT's experience in designing and constructing slurry walls, a high-

confidence is attained after the completion of the filter cake and

short-term permeability testing program. The long-term permeability tests are

then conducted to confirm the short-term results (which indicated that the

slurry wall will not undergo chemical breakdown from the worst-case site

leachate). At this point (short-term) in the testing/design program, sound

conclusions can be drawn with respect to the effectiveness of a particular

design soil-bentonite mixture. In the unlikely event that no slurry wall

mixtures

solution

pass the long-term compatibility tests, a different engineering

will have to be developed.
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The long-term reliability of the slurry wall at the Alsco-Anaconda NPL site
will rely on the final design and quality of construction. The design process
allows for proper backfill mixture development and long-term permeability
testing under worst-case conditions. In addition, the in situ permeability of
the slurry wall may improve (reduce) due to the impervious filter cake forma-

tion along the sides of the trench during construction.

The potential of wall failure is quite small if adequate design and proper
construction measures are adhered to. However, potential wall failure can be
due to chemical contaminant, stress/strain forces causing structural failure,
or improper design and/or construction methods. In most cases, wall failure
is due to poor design and construction specifications or lack of supervision
during installation. Many problems can be avoided entirely with the proper

knowledge and the ability to use it.

A breach in a wall caused by chemical attack usu&lly originates in one small
area of the wall. The cause for deterioration can be due to one of two
factors: (1) an area of weakness exists in the wall, such as the type
produced by inadequate mixing of the backfill material during construction or
(2) the contaminant concentration is greatest in one location, e.g., a
floating solvent layer present in the ground water column. In either case,
the bentonite becomes dehydrated in one bortion of the wall which causes an
increase in porosity. This can result in a piping failure and an eventual
breach in the wall. In the case where the cause for the breach is the nature
of the contaminant and the wall material has a permeability specified in the
design requirements, there is little that can be done to permanently restore
the wall. A slurry wall is probably not the proper solution for that
particular problem and a revision of the engineered solution should be

required.

On the other hand, if a breach is due to a hole in the wall and the hole can
be located with some accuracy, two restorative possibilities exist: (1) a’
synthetic liner can be placed along one side of the wall and (2) the breached
area can be reexcavated and rebackfilled. In the case of a soil-bentonite
wall, the soil-bentonite mixture tends to slide into any reexcavation,

requiring that a long section of trench be dug out and rebuilt (Ryan, 1977).
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Wall failures related to physical stress/strain forces do not usually result
in a breach. Instead, physical stresses can cause cracking, which then allows
Leachate seepage through the wall. This type of failure rarely occurs (Ryan,
1977). If it does, however, there are three restorative actions that can be
taken: (1) grouting of the cracks, (2) the reexcavation and rebackfilling of
the wall (if the wall material consists of cement-bentonite), or (3) placement

of a synthetic liner.

The third type of failure is not a failure of the wall but failure to properly
construct a wall. This is due to either inadquate excavation and keying into
the aquiclude or poor backfill design and/or mixing. The most frequent
results of not keying into the underlying aquiclude properly is the seepage of
leachate under the wall. This can be remediated by reexcavation and reback-
filling, if the problem area can be located. Wall failure due to permeability
higher than the design requirements is a problem that should never occur.
Proper construction supervision and backfill design specifications will

prevent this type of failure,

The installation of the RCRA cap should present no technical difficulties;
however, strict QA/QC procedures should be followed in the field when placing
each layer of the cap. The RCRA cap effectively reduces infiltration of
rainwater, thus, reduces leachate generation, and limits the potential for
human exposure to site constituents via direct contact. The expected design
life and reliability of this cap, (synthetic liner supported by a low-
permeability base) is estimated for a long period (approximately 50 to

100 years). However, proper maintenance of the cap is necessary.

This containment system (i.e., slurry wall and cap) is monitored to detect any
unexpected migration of site contaminants. Monitoring of the slurry wall
asually involves monitoring of ground water levels inside and outside of the:
wall to ensure that design head levels are not exceeded. Ground water quality
monitoring can be used to determine the effectiveness of the entire remedial
effort. In the uﬁlikely event that the monitoring system fails to detect a
failure in the containment system, the risk of exposure is small because
contaminants that may pass through the wall into the ground water gill be

collected and treated (if required).
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The time frame to complete Alternative 2 is as follows:
* Engineering Design -~ Approximately 12 months

* Remedial Action Activities - Approximately 6 to 9 months

Availability of Materials and Services

The necessary equipment, materials, and services for this alternative are
commonly available. The installation of the slurry wall utilizes commonly
available construction equipment and techniques. However, they should be
installed by specialty contractors. Commonly available construction equipment
rechniques and material will be used for installation of the cap. Most of the
soil materials for capping are readily available in most areas of the country
and synthetic materials are widely manufactured and distributed. The
equipment used for implementing this technology i1s mostly standard road
construction equipment; however, some specialized testing and installation
equipment must be supplied by the synthetic liner installer or soil testing

company.

Administrative Feasibility

Access to other properties may be required to install monitoring wells and for

sample collection at receptor(s).

Costs
Capital and annual operating costs were estimated for Alternative 2. A
sresent worth analysis was also conducted. Capital and base annual operating

costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs

Capital costs for Alternative 2 include direct capital costs for the equip-
ment, labor, and materials necessary for removal and incineration of the
FO019 sludge contaminated with PCBs greater than 500 ppm and installation of .
the slurry wall, cap, flood berm, fence, and compliance wells, if required.
Indirect capital costs for engineering and contingencies are also included.

The total capital costs for this alternative are $1,637,000. U

5-18



00062109

ERNATIONAL TECHNCLCZGY CCRPCRATICON

Annual Costs

Annual costs for this alternative are expected to include costs for monitoring
and statistical analysis and maintenance and inspections. Costs are also
included for a reevaluation of this alternative every five years, as required

by SARA. Total annual costs are estimated to be $85,000 per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount rate over a 30-year period. The present worth value of

this alternative is $2,962,389.

Compliance With ARARs

Alternative 2 does not meet all of the ARARs and TBCs determined applicable
for the Alsco-Anaconda NPL Site. The ARARs and TBCs pertaining to this
alternative are summarized in Table 5-2 and Appendix B.

- / ,

Tbe-m;u—M-emehbs-aL&ermm wiil not.meat—ie(O0AC3745-54- lBIbecause PRI
waste materials wri-i-—be—i-eeete&-wtthnr-ehe floodplain and_al.sn._uamn—m
of-the-Iusearawas+River. In-additien; thiv alternative~wirt~ner—comptywith

Ohio House Bill-Nev—392-which does not allau-weeve-metesials.rQ.remain in an

area where—a u3eable aquifer-is-located..

As previously discussed in this report, ground water will be investigated as a

separate operable unitj therefore, this alternative will not meet the MCLs or
4

accummulative cancer risk of greater than 1074 to 10-7, which ever is more

stringent.,

QOverall Protection of Human Health and the Environment

The high~level PCB sludges would be removed from the site and the impoundment
and swamp materials remaining on site will be capped and contained. These
actions would reduce the potential for dermal contact and significant constir-
uent migration to ground water. The berm is expected to contain waste con-—
stituents on site in the event of a 100-year flood. Pumping ground water
inside the swamp slurry wall and ensuring a separation between the waste and
ground water will further minimize potential for waste migration to the ground

water.
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In summary, this alternative controls the off-site migration and thereby
reduces the potential for human health and environmental impacts. The primary
risk to human health is addressed by removal of high-level PCB sludges and
containment of remaining swamp sludges, although the potential for future
impacts from two on-site RCRA landfills exist. Any short-term impacts would
be minimized by dust suppreSSLOn measutes. Additionally, ground water is
treated to meet sLa&e—WQEef—quafrty:*tandar&s-prov1d1ng greater protection of

human health and the environment.

State Acceptance

The state generally prefers that all the waste materials be removed from the
100-year floodplain rather than partial removal and containment of the
remaining waste materials supplemented with a berm to control flood waters as

described by this alternative.

Community Acceptance

Public concerns and comments will be addressed in the responsiveness summary

and ROD.

5.2.3 Alternative 3 - Off-Site Treatment Disposal Impoundment, Incinerate
Hot Swamp Materials, Off-Site Treatment/Disposal of Remaining

FO019 Sludge in Swamp, ard-Memtter—Groumi-Waten

Short-Term Effectiveness

This alternative, combining source control and management, will have immediate
effect since the removal of the waste will eliminate the potential risks to
human health and the environment at the site. This alternative satisfies the
remedial goals by eliminating the contamination source at the site and
feducing potential exposure to PCB~contaminated sludges by off-site

incineration.

Excavation and transport of sludges from the northern impoundment will pose
minimal environmental concern because there is low potential for organic vapbr
or dust release during excavation or transport. The sludge from the southern
impoundment has potential to release low concentrations of organic vapors to
the environment during excavation. Other treatment processes such as

dewatering of sludge, destruction of cyanide by oxidation, stabilization,
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solidification, etc., will be done off site; therefore, there is no potential
impact on the near-site environment or employee exposure due to this

process(es).

Excavation and removal of impoundment sludge to FOl9 clean closure cleanup
levels oy to a health-based cleanup level and backfilling with cléan borrow
will immediately reduce the potential for leaching of the contaminants from
the sludge into ground water and/or the Tuscarawas River. If this is not
achievable, then RCRA closure and postclosure care monitoring will be

conducted, as required.

Excavation and removal of hot swamp material for off-site incineration will
reduce the potential for human contact with the carcinogenic material. During
excavation and removal of swamp sludge, there is a potential for worker dermal
contact or inhalation exposure to PCBs; however, this can be eliminated by
implementation of proper health and safety procedures. Removal of additional

material from the site to FOl9 (FederatRegisTeEr—t999) cleanup levels will

eliminate the source and potential for human health risks,

Other components such as secCuFitRk.Measuresy—use—and-reserrctions”ofi “future
development~ovf—the-stte, and surface and ground water management will
significantly reduce the potential of residual contaminants posing an

environmental problem.

Long-Term Effectiveness and Permanence

This alternative provides long-term protection to human health and the
environment. Removal of F019 sludge from the site will eliminate the
potential source of contamination. Since the waste will be removed from the
site, no long=-term engineering design and controls are necessary. Security
controls and surface water management programs ¢moMTTSPFINE) will eliminate the
residual contamination. Elimination of the flood protection plan will have no

effect since all the waste will be removed from site.

Reduction of Toxicity, Mobility, or Volume

Alternative 3 will result in the reduction of toxicity and mobility of

impoundment FO019 waste constituents by off-site stabilization/solidification
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of heavy metals and oxidation and destruction of cyanides prior to off-site

disposal.

Excavation and incineration of the swamp materials with PCB levels greater

than 500 mg/kg will result in a reduction of both waste toxicity and volume.

The remaining swamp material will be excavated to F0l9 cleanup levels and
treated, similar to impoundment wastes, prior to off-site landfill disposal.
This procedure will reduce the toxicity and mobility of the swamp waste
constituents prior to disposal. Additionally, source removal will preclude

waste migration due to flooding.

Implementability

Implementation of Alternative 3 will require several construction activities

including:
e Removal and off-site disposal of the ihpoundment F019 sludge material

¢ Removal and off-site incineration of the swamp FO19 sludge material
contaminated by PCBs greater than 500 ppm

¢ Removal and off-site disposal of the remaining swamp FO0l9 sludge
material

* Instattattom of—a-greund- watev-moniLasing-eysvenrs

The FO019 sludge material from the swamp which is contaminated with PCBs
greater than 500 ppm will be drummed in 30-gallon plastic drums as required by
the off-gsite incineration facility. Exposure of on-site personnel to the site

contaminants must be considered in all the removal steps for this alternative.

The reﬁaining FO19 sludge material in the swamp and the impouhdment
FO19 sludge material will be removed and transported in bulk to the respective

disposal facility.

Sufficient-area is available on-site for the installation of the ground water

S

3 . ..\,_ . . . » * - *
treatment unit (if requifed). The on-site installation activities include
-~

foundation preparation, installAZTBDNQQ;Ehe extraction wells, the chemical

.. . . ~ . . . .
precipitation process, and the chemical 0x1d% /{chlorination process. The

" -~ ~

/,‘ .
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e s

- re%tabrfff} of this system depends largely'BE"THE‘UVE?!trUH“aﬁd'ma:ntenancehof

the syslemes—.

A pground—watEY mMONitLoring sy§t€m*rs—+nscaLng_gﬂi_maLn&a*neé—ra-mcnrtOr“the

effeetiveness OF this alternative.
The time frame to complete Alternative 3 is as follows:
* Engineering Design - Approximately 12 months

* Remedial Activities - Approximately 4 to 6 months

Administrative Feasibility

The off-site incineration of the swamp FO0l19 sludge contaminated with PCBs
gteatef than 500 ppm will require approval from the incineration facility
prior to the removal of this waste material. Currently, only a few facilities

throughout the country are permitted to handle this type of waste material.

The off-site disposal whether by landfilling or by reclamation, recycling, or
reuse will require approval from the respective facilities prior to the
removal of both the impoundment sludge material and the remaining swamp

FO19 sludge which is contaminated with PCBs less than 500 ppm. These
facilities will be required to have approval from state and federal agencies

for handling the FOl9 sludge material.

Availability of Materials and Services

The necessary equipment and materials for this alternative are commonly
available. The removal of the FO019 sludge material from the swamp which is .
contaminated with PCBs should be removed by specialty contractors with
experience in handling PCBs. The off-site incineration and disposal
facilities are limited due to the types of waste material within this site.
Availability of such facilities may be a significant factor in implementation
of this alternative. The équipment used for implementing this technology is

mostly standard construction equipment.

Cost

Capital and annual operating costs were estimated for Alternative 3, A
present worth analysis was also conducted. Capital and base annual operating

costs for this alternative are summarized in Table Al of Appendix A.
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Capital Costs

Capital costs for Alternative 3 include direct capital costs for the
equipment, labor, and materials necessary for the removal and incineration of
the F019 sludge contaminated with PCBs greater than 500 ppm; the removal and
off-site disposal of the impoundment sludge; removal and off-site disposal of
the remaining swamp sludge;—and—femceamt—comptiamee—wetds. Indirect capital
costs for engineering and contingencies are also included. The total capital
costs for this alternative is -$45265;000.

Annual Costs \ IR R r

Annual costs for this alternative ar! eiéécced to include costs for monitoring
and statistical analysis and maintenance and inspections. Costs are also.
included for a reevaluation of this alternative every five years, as required

by SARA. Total annual costs are estimated to be $764000-per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a

10 percent discount factor over a 30-year period. The present worth value of

this alternative is $55456505%.

Compliance With ARARs

Alternative 3 meets all the ARARs and TBCs, except those potentially related
to ground water cleanup. The ARARs and TBCs pertaining to this alternative

are summarized in Table 5-2 and Appendix B.

Overall Protection of Human Health and the Environment

This alternative combines complete source removal and treatment and consider-
ably reduces any long-term impacts to human health and the environment. Any
short-term impacts would be minimized by dust suppression measures. Source
removal and the reduction of toxicity volume; would virtually eliminate the
potential for human exposure to waste constituents. This alternative would

provide adequate protection of public health and the environment.

State Acceptance

The state generally pteférs that all the waste materials be removed from the

100-year floodplain which will be accomplished in this alternative.
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Community Acceptance

Public concerns and comments will be addressed in the responsiveness summary
and ROD.

5.2.4 Alternative 4 - Off-Site Treatment/Disposal Impoundment, Incinerate
FOl19 Sludge in Swamp,-and—Meaitow-Ground-iater-

Short-Term Effectiveness

This alternative immediately satisfies the remedial goal by eliminating the
contamination sources at the site and minimizing potential human exposure to

FO19 sludge contaminated with PCB.

Since this alternative is similar to Alternative 3, the short-term effects
will be the same as discussed in Section 4.3.8, except that the removal of
additional sludge containing less than 500 mg/kg of PCB sludge from the swamp

area will significantly reduce the risk of PCB contact with human receptors.

Other components of this alternative such as excavation and off-site disposal
of FO019 sludge from impoundments, backfilling of impoundments with clean
borrow material, ground/surface water controls and—meaieertng, and site
management will have an immediate effect on potential reduction in

contamination due to source removal potentially effecting human health risks.

Long-Term Effectiveness

This alternative provides long-term protection to human health and environ-
ment. Removal of F019 sludge and PCB material containing less than 500 mg/kg
will eliminate the potential carcinogens from the site that have potential to
migrate into the Tuscarawas River or come into contact with human receptors.
Since waste will be removed from the site, no long-term engineering design and
controls are necessary. Security-semerots—and gurface water programs
(monitopings will eliminate residual contamination. This will result in
significant long-term improvement in ground water and Tuscarawas River water

quality.
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Reduction of Toxicity, Mobility, or Volume

Alternative 4 is identical to Alternative 3, except that all FO019 swamp
wastes, in addition to high level PCB swamp sludges, will be excavated to FOl9
cleanup levels and incinerated. This option, therefore, results in a reduc-
tion of toxicity and mobility of impoundment wastes similar to Alternative 3.
However, in addition to a reduction in toxicity of swamp wastes realized in
Alternative 3, Alternative 4 would result in an additional reduction in

volume.

Implementability

Implementation of Alternative 4 will require several construction activities
including:

*» Removal and off-site disposal of the F019 sludge material within the
impoundment area

* Removal and off-site incineration of all the F019 sludge material
within the swamp area

o nsta

All the F019 sludge material from the swamp which is contaminated with PCBs
will be drummed in 30-gallon plastic drums as required by the off-site incin-
eration facility., Exposure of on-site personnel to the site contaminants must
be considered in all the removal steps for this alternative. The FO19 sludge
material within the impoundment area will be removed and transported in bulk

to the respective disposal/reclamation facility.

A ground water monitoring. system is installed and maintained"to monitor the

petn it # 7

effectiveness of this alternatlve.mAéﬂuz gtound water treatment system is
provided with monltoxyng‘Esﬁirols to assure thH?‘Themmxggced ground water

"a\’_ ——

meets the--stipulated design requirements. -
o

The time frame to complete Alternative 4 is as follows:

+ Engineering Design - Approximately 12 months
¢ Remedial Action Activities - Approximately 4 to 6 months
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Administrative Feasibility

The off-site incineration of all the FO19 sludge within the swamp area will
require approval from the incineration facility prior to the removal of this

waste material.

The off-site disposal, whether by landfilling or by reclamation, recycling or
reuse, will require approval from the respective facility prior to the removal
of the FOl9 sludge material within the impoundment area. These facilities

will be required to have approval from state and federal agencies for handling

the FO019 sludge material.

Availability of Materials and Services

The necessary equipment and materials for this alternative are commonly avail-
able. The removal of the FO019 sludge material from the swamp area which is
contaminated with PCBs should be removed by specialty contractors with experi-
ence in handling PCBs. The off-site,incineratibn and disposal facilities
required are limited due to the type of waste materials within this site.
Availability of such facilities may be a significant factor in implementation

of this alternative.

The equipment used for implementing this technology is mostly standard con-
struction equipment. Themnacessesy-egquipment—amd-matertdly-for-the:grouad..
waLer. Lreal@ent-systemsre-also readily availahle e

Costs
Capital and annual operating costs were estimated for Alternative 4. A
present worth analysis was also conducted. Capital and base annual operating

costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs

Capital costs for Alternative 4 include direct capital costs for the equip-
ment, labor, and materials necessary for the removal and off-site disposal of
the impoundment sludgei‘removal and incineration of the swamp sludgep—end

fenciag-end—compiianca-uelles Indirect capital costs for engineering and

contingencies are also included. The total capital costs for this alternative

are $7y5#25000.
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Annual costs for this alternative are expected to include costs for monitoring’

and statistical analysis, maintenance and inspections, and ground water

treatment, if required. Costs are also included for a reevaluation of this
alternative every five years, as required by SARA. Total annual costs are

estimated to be $16,080~per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of

this alternative is $8,7%7%;03%.

Compliance With ARARs

Alternative 4 meets all‘'the ARARs and TBCs, except those potentially related
to ground water cleanup. The ARARs and TBCs pertaining to this alternative

are summarized in Table 5-2 and Appendix B.

Overall Protection of Human Health and the Environment

Like Alternative 3, Alternative 4 combines source removal and treatment. With
appropriate dust suppression measures, any short- and long-term impacts on
potential human receptors and the surrounding environment would be greatly
reduced. This alternative would provide adequate protection of human health

and the environment.

State Acceptance

The state generally prefers that all the waste materials be removed from the-

100-year floodplain which will be accomplished in this alternative.

Community Acceptance

Public concerns and comments will be addressed in the responsiveness summary
and ROD.
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5.2.5 Alternative 5 - On-Site Treatment/Landfill Impoundment, Incinerate Hot
Swamp Materials, Off-Site Treatment/Disposal of Remaining FOl9 Sludge
in Swamp, and Monitor Ground Water

Short-Term Effectiveness

This alternative of remedial action will have immediate short~term effects
since FO019 sludge containing in excess of 500 mg/kg PCBs will be excavated and
transported and incinerated off site. Since low= and moderate-level PCB
sludge will be transported to a permitted landfill, the residual PCB concen-
tration will be significantly reduced, eliminating the potential for leaching
and human contacts. During the excavation and removal of PCB sludge, there is
a potential for worker dermal contact and/or inhalation exposure should the
PCB material be airborne. Proper health aﬁd safety measures will reduce these

risks to acceptable levels for the workers on site.

Pretreatment of F0l9 waste containing low to moderate PCBs will have no impact

on the Gnadenhutten site since it will occur off site.

Complete removal of F019 sludge containing PCB will eliminate the potential
for human contact or leaching/migration of PCB to ground water or the

Tuscarawas River.

Treatment of impoundment waste on site by chlorination for cyanide and
stabilization/solidification for metals into the mixing tanks will be environ-
mentally safe, except for the potential for release of cyanide and organic
vapors existing for sludge from the southern impoundment. Treatment of waste
on site also presents the potential for dermal contact with FO19 impoundment

sludge containing arsenic and cyanide.

The chlorination techniques will significantly reduce the concentrations of
cyanide in the sludge. Stabilization/solidification will effectively reduce
the solubility and mobility of heavy metals. Further, the stabilization will
entrap the heavy metals in Solid Matrix, thus potentially reducing the leach-
ability of contaminants to grou?? w?;?y or the Tuscarawas River. Placement of

stabilized material into a RCRA yawkt will immediately eliminate leachate

generation.
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During the construction of the landfill, there is a potential for worker
dermal contact and/or inhalation exposure should the waste material become
airborne. Proper health and safety measures will reduce these risks to
acceptable levels for the workers on site. Once the waste material has been
placed into the landfill and foam suppressant has been applied. This should

reduce any further risk.

This alternative will have no environmental concern, except proper health and

safety procedures should be used to avoid potential exposure to workers.

Long-Term Effectiveness

Sludge removal and disposal of above 500 mg/kg PCBs and moderate and low-level
PCBs containing F019 sludge will be effective in the long-term effects as the

contamination sources will be removed.

Chlorination of cyanide by sodium hypochlorite is a proven technology and will
be effective in reducing cyanide concentration in the F019 impoundment sludge.
Stabilization/solidification of metal sludges by a lime-based solidification
technique to reduce metal solubility, mobility, and structural permeability
into a monolithic mass is a demonstrated technique for handling metal waste.
The production of monolithic mass and subsequent emplacement into a RCRA-type
'vahkﬁjwich clay and synthetic liners and a leak and leachate collection is a
proven technique accepted by U.S. EPA for landfill disposal of the hazardous
waste. Further, the RCRA-type multilayer cap will eliminate leaching through

surface infiltration.

Other site management syscems including ground and surface water management,
limited use of site, and maintenance of a RCRA uaul: and ground water
monitoring system will provide long-term protection to the environment and

human health.

Reduction of Toxicity, Mobility, or Volume

Alternative 5 employs Alternative 3 technology, except an on-site RCRA
landfill instead of an off-site landfill will be used to dispose of treated

impoundment wastes.
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This option results in a reduction of impoundment waste toxicity and mobility.
As in Alternative 3, the swamp wastes with PCB levels greater than 500 mg/kg
will be incinerated and, thereby, be reduced in both toxicity and volume. The
remaining FO19 swamp sludges will be éxcavated to cleanup levels, detoxified,
and solidified prior to disposal. This will result in a reduction in toxicity
and mobility, but will not result in a reduction in volume as in ‘

Alternative 4, in which all swamp materials are incinerated.

Implementability

Implementation of Alternative 5 will require several construction activities,
including:

*+ Removal and on-site landfill (RERA=type—vaoiet) of the FO019 sludge
material within the impoundment area

e Removal and off-site incineration of the F019 sludge material within
the swamp area which is contaminated with PCBs greater than 500 ppm

o Removal and off-site disposal of the remaining F019 sludge material
within the swamp area

e Installation of ground water monitoring program

An on-site landfill (RERA=supe~vzult) will be constructed within the site
boundaries. This landfill is to be elevated to remove the waste material from
the 100-year Eloodglaip. The 100-year floodplain for this site is any area
which is below the 8%U0 MSL elevation. -The—soastructrionei—sbouvegsound. RCRA~
typorvauttg“is*a*common*mechanfsm*fovsconcaiaéng~he.ocdeus-waete% The RCRA+~
L}peF;a;ie provides the following:

» Isolates the waste materials from the ground water

e JIsolates the waste materials from the surface environment and human
contact

The FO019 sludge material from the swamp area which is contaminated with PCBs
greater than 500 ppm will be containerized in 30-gallon plastic drums as .
required by the off-site incineration facility. Exposure of personnel to the
site contaminants must be considered in all of the removal steps for this

altetnative.
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The remaining FO0l9 sludge material in the swamp area will be removed, contain-

erized, and transported to the respective disposal/reclamation facility.

A ground water monitoring system is installed and maintained to monitor the

effectiveness of this alternative. The-groumdt—warter—treztment-system s

provided with~monitoring controls to assure that.-the-Ereated ground water

meets the seiputated desigm requirements:”

The time frame to complete Alternative 5 is as follows:

* Engineering Design - Approximately 12 months
e Remedial Action Activities - Approximately 6 to 9 months

Administrative Feasibility

The off-site incineracion of the F019 sludge material from the swamp area
which is contaminated with PCBs greater than 500 ppm will require approval
from a permitted incineration facility prior to the removal of this waste
material. Currently, only a few facilities throughout the country are

permitted to incinerate this type of waste material.
The off-site disposal, whether by landfilling or reclamation, recycling or
reuse, will require approval from the respective facility prior to the removal

of this waste material.

Availability of Material and Services

The necessary equipment and materials for this alternative are commonly
available. The removal of the F019 sludge material from the swamp area which
is contaminated with PCBs shbuld be removed by specialty contractors with
experience in handling PCBs. In addition, the on-site landfill (RERA~TypE

vaultt) should also be constructed by specialty contractors.

The off-site incineration and disposal facilities are limited in number due to
the types of waste materials within the swamp area of this site. Availability
of such facilities may be a significant factor in implementation of this

alternative.
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The equipment used for implementing this alternative is mostly standard
construction equipment. The necessary equipment and materials for the ground

water treatment system are also readily available.

Cost

Capital and annual operating costs were estimated for Alternative 5. A
present worth analysis was also conducted. Capital and base annual operating

costs for this alternative are summarized in Table Al of Appendix A.

Capital Casts

Capital costs for Alternative 5 include direct capital costs for the equip-
ment, labor, and materials necessary for the removal, treatment, and on-site
disposal of the impoundment sludge; removal and off-site incineration of the
swamp sludge contaminated with PCBs greater than 500 ppm; removal and off-site
disposal of the remaining swamp sludge; and fencing and compliance wells.
Indirect capital costs for a treatability study for the FOl9 sludge-tteatment,
engineering, and contingencies are also included. The total capital costs for

this alternative are $5,116,000.

Annual Costs

Annual costs for this alternative are expected to include costs for monitoring
and statistical analysis, maintenance and inspections, and ground water
monitoring. Costs are also included for a reevaluation of this alternative

every five years, as required by SARA. Total annual costs are estimated to be
$121,000 per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of

this alternative is $7,002,730.

Compliance With ARARS
Alternative 5 does not meet all of the ARARs and TBCs determined applicable

for the Alsco-Anaconda NPL site. The ARARs and TBCs pertaining to this
alternative are ipmmarized in Table 5-2 and Appendix B.
f'/?f j—_—l o ) L .
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* - Ohte~House Bill No. 592 which does-not~zi-tow-waste-materials to-
-remsfr-in-am area where a useable aquifer is located .

4 As previously discussed in this report, ground water will be
investigated as a separate oeprable unit; therefore, the alternative
wxll not me;t the MCLs or a cumulative cancer risk of greater than
107" to 107/, whichever is more stringent

3
b

The pertlnent 1andf111 requ1rements w11l be addréfsed concerning the construc-

tion of the &S&ﬁ-eyge on—sxte vautrt. The vau%{ will consist of a cap which

e

has been designed as a multilayer system composed of a topsoil and vegetative
layer, a drainage layer, and a low-permeability layer (clay and synthetics).
The primary function provided by thi§*===f?ﬁ:ap is the minimization of infil-
tration into the waste materials. A drainage layer will be provided to
collect infiltrated water prior to entering the liner layer. The compacted
clay layer is designed for permeability of less thén or equal to

1 x 1077 em/s, and the synthetic liner would allow virtually no liquid
penetration. The clay layer provides assurance of continued protection if the
synthetic liner should fail. Additionally, the‘;;:::-:ap will be graded to
promote runcff and to prevent ponding of water on the cap surface. Storm
water management is addressed with a system of diversion and drainage ditches

and catch basins.

This alternative includfs Qain;enance of the wvawdt cap to ensure the integrity
and effectiveness. The weukt will be inspected on a regular basis for signs
of erosion, settlement, or subsidence. Any signs of unexpected settling or

subsidence would be addressed immediately.

Since tﬁ\\seu:cg_gf contamination will be remggggﬁﬂnhewgraend“water quallty

Rt TN - ——
e ——

over a period of time will- acﬁT@ﬁ?*tompk;anca_giEE‘ARARs and TBCs relating to

ground water requxremenCs. e

Cw—

Rt TR

A deed restriction would be placed on the Alsco-Anaconda NPL site to control
future use of the property. Use of the property is recorded in the deed to

the property.
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A site monitoring program will be estéblishedAco—éﬂdicaxg_nhen_Laxels_pf ‘ o
ground _water cleanup have-been—aehieved. The program includes upgradient and

downgradient wells. Site monitoring is aee conducted to ensure the effec-

tiveness of the alternative.

Overall Protection of Human Health and the Environment

Alternative 5 represents a significant reduction in both short- and long-term
impacts on human health and the environmenc, similar to Alternative 3. Poten-
tial exposure to waste constituents would be virtually eliminated, except for

the potential future impacts due to the on-site RCRA landfill.

State Acceptance

The state generally prefers that all the waste materials be removed from the

100-year floodplain.

Community Acceptance

Public concerns and comments will be addressed in the responsiveness summary

and ROD.

5.2.6 Alternative 6 - On-Site Treatment/Landfill Impoundment, Incinerate
Swamp Materials, and Monitor Ground Water

Short-Term Effectiveness

Complete removal of swamp materials containing PCB from the site will immedi-
ately eliminate potential carcinogenic risks to human receptors. This will
also eliminate the potential for PCB leaching to ground water and the

Tuscarawas River.
During excavation/removal of swamp sludge, there is a potential risk to
workers to come in dermal contact or inhalation of PCB material; however,

proper health and safety measures can reduce the risks to acceptable levels.

Short-term effectiveness of on-site treatment and landfill disposal of FOl9

sludge is discussed in Section 5.2.5.
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Long-Term Effectiveness and Permanence

Removal of swamp material containing PCBs will be effective over the long-term
in reducing the environmental and human health risks. The potential for PCB
leaching to ground water and the Tuscarawas River will be completely
eliminated.

Design controls for on-site treatment/RCRA vault emplacements for treated

impoundment materials are discussed in Section 4.5.1.

Reduction of Toxicity, Mobility, or Volume

Alternative 6 is similar to Alternative 5, with the exception of the swamp

wastes. All swamp waste excavated to FOl9 cleanup levels is incinerated.

Treatment and disposal in an on-site RCRA landfill will reduce the toxicity
and mobility of impoundment wastes. Incineration of all swamp waste excavated
to FO019 cleanup levels would result in a significant reduction in toxiéity and
volume. The reduction in waste volume is identical to that in Alternative 4

and greater than the reduction that would result from Alternative 5.

Implementability

Implementation of Alternative 6 will require several construction activities,

including:
Sesmneasie.
* Removal and on-site landfill (RO!H*pre-vuuteé of the F019 sludge
material within the impoundment area

¢ Removal and off-site incineration of all of the F019 sludge material
within the swamp area

e 1Installation of ground water monitoring program

An on-site landfill (RERA=type—wvault) will be constructed within the site
boundaries., This landfill is to be elevated to remove the waste materials
from the 100-year floodplaén. The 100-year floodplain for this site is any
area which is below the éﬁﬁ MSL elevation. The—eonseruct&vn-cf-abovegaeu&é'

RCRAnype*vautts“xg a- commom-mechaniem--£for. consarning-herardous—waste. The
RCRA-Gype-vzuit provides the following:

5-36



0000"127

A TERNATONAL TIOHNGLS 3T SoTIota
DTERNATIONAL TECHNCLI G Z2F8ZRATITN

» Isolates the waste materials from the ground water

e TIsolates the waste materials from the surface environment and human
contact

The FOl9 sludge material from the swamp area will be removed, containerized,
and transported as required by the off-site incineration facility. Exposure
of personnel to the site contaminants must be considered in all of the removal

steps for this alternative.

A ground water monitoring system is installed and maintained to monitor the

effectiveness of this alternative. THé ground water Creatmént system 1§
provided-with~monttoring-controls to assure. tAAt the Crearad-ground water
meets the stipulated design requirements. - uma
A time frame to complete Alternative 6 is as follows:

* Engineering Design - Approximately 12 months

¢« Remedial Action Activities - Approximately 6 to 9 months

Administrative Feasibility

The off-site incineration of all of the FO0l9 sludge material in the swamp area
will require approval from a permitted incineration facility prior to the
removal of this waste material. In respect to the sludge material contami-
nated with PCBs greater than 500 ppm, only a few facilities throughout the

country are permitted to incinerate this type of waste material.

Availability of Materials and Services

The necessary equipment and materials for this alternative are commonly
available. The removal of the FO19 sludge material from within the swamp area

should be removed by specialty contractars with experience in handling PCBs,

In addition, the on-site landfill (RCRA=type-siaubid=should also be constructed

by specialty contractors.
The off-site incineration facility is iimited due to the type of waste

material within the swamp area of this site. Availability of such a facility

may be a significant factor in implementation of this alternative.
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The equipment used for implementing this alternative is mostly standard
construction equipment. The necessary equipment and materials for the ground

water treatment system are also readily available.

Cost
Capital and annual operating costs were estimated for Alternative 6. A
present worth analysis was also conducted. Capital and base annual operating

costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs

Capital costs for Alternactive 6 include direct capital costs for the equip-
ment, labor, and materials necessary for the removal, treatment, and on-site
disposal of the impoundment sludge; removal and off-site incineration of all
the swamp sludge; and fencing and compliance wells for ground water monitor-
ing. Indirect capital costs for a treatability study for the FO019 sludge
treatment, engineering, and contingencies are also included. The total

capital costs for this alternative are $7,055,000.

Annual Costs

Annual costs for this alternative are expected to include costs for monitoring
and statistical analysis, maintenance and inspections, and ground water
monitoring. Costs are also included for a reevaluation of this alternative
every five years, as required by SARA. Total annual costs are estimated to be

$121,000 per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-yéar period. The present worth value of

this alternative is $8,941,730.

Compliance With ARARs

Alternative 6 will not meet all of the ARARs and TBCs determined applicable -
for the Alsco-Anaconda NPL site. The ARARs and TBCs pertaining to this
alternative are aummarized in Table 5-2 and Appendix B.

t
o - i, . . YA . o T
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“THe major ARARs that this alc@rmattve-will not comply with are:

~ Ohio House Bmll.No. 392 which. does pot allow waste materlals to
remain in an arez WhEFe T GEEIBTET-aquiten-is located .

f As previously discussed in this report, ground water will be
investigated as a separate oeprable unit; therefore, the alternative
wxlk not me t the MCLs or a cumulative cancer risk of greater than

to 10 , whichever is more stringent

Overall Protection of Human Health and the Environment

The technologies employed in Alternative 6 would reduce the toxicity and
mobility impoundment waste constituents. However, the potential for future
impacts to human receptors and the surrounding environment from an on-site
RCRA landfill exists. This action, therefore, meets remedial action goals and
protects human health and the environment, but does not do so to . the extent of

the Alternative 3 impoundment waste management action.

Excavation of all swamp wastes to FO019 cleanup levels for treatment/disposal
by incineration will essentially eliminate the potential for human exposure to
swamp waste constituents. With adequate short-term controls, this action will
meet the remedial action goals for the protection of human health and the

environment.

State Acceptance

The state generally prefers that all waste materials be removed from the

100-year floodplain.

Community Acceptance

Public concerns and comments will be addressed in the responsiveness summary

and ROD.

5.2.7 Alternative 9 - On-Site Treatment/Landfill Impoundment, Incinerate Hot
Swamp Material, On-Site Treatment/Landfill Remaining FO19 Sludge in
Swamp, and Monitor Ground Water

Short-Term Effectiveness

Short-term effectiveness of this alternative is similar to that discussed in

Section 4.5.1. Removal of hot swamp FOl9 sludge exceeding 500 mg/kg of PCBs
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will partially eliminate the human health risks. Placement of F0l9 swamp
sludge containing less than 500 mg/kg PCBs will reduce the risk of leaching

and migration of PCBs to ground water or the Tuscarawas River.

Removal of PCB-contaminated F019 waste and on-site treatment of low-level PCB
sludge from the swamp area has potential for contact or inhalation exposure to
workers; however, with proper health and safety measures, the risks can be
reduced to acceptable levels. Placement of F019 swamp sludge in a RCRA-type
vault will immediately reduce the risk of leaching/migration and eliminate

potential human health risks.

Short-term effectiveness of on-site treatment and landfill disposal of

FO19 sludge is discugssed in Section 5.2.5.

Long-Term Effectiveness and Permanence

This remedial alternative will reduce long-term risks for human health. The
RCRA-tyﬁé”Vaﬁft'is a proven technique to manage hazardous waste in landfills.
Both the multilayer cap and liner with leachate collection/monitoring system
will provide long-term remediation and proteF;ion to environment and human

health. Engineering designs for RCRA vault is discussed in Section 4.5.1.

Reduction of Toxicity, Mobility, or Volume

Alternative 9 is identical to Alternative 5 with the exception of remediation
of swamp materials. As in Alternative 5, the impoundment waste toxicity and
mobility are reduced by oxidation and stabilization/solidification. However,
the swamp sludges, after removal of waste with PCB levels greater than

500 mg/kg, will be treated and disposed of in a RCRA cell adjacent to impound-
ment materials., This will result in a reduction of the toxicity and
mobilization through oxidation stabilization and solidification, which is used
for the impoundment sludges. A significant reduction in volume would not be

realized.

Implementability

Implementation of Alternative 9 will require several construction activities:

e Removal and on-site landfill (RGRAr—typpe—svawtel-of the F019.sludge

material within the impoundment area
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* Removal and off-site incineration of the F0l9 sludge material within
the swamp area which is contaminated with PCBs greater than 500 ppm

* Removal and on-site landfill (RCRA=typa.yaulh) of the remaining

FO19 sludge material from the swamp area

An on-site landfill (RERA—type—vault) will be constructed within the site
boundaries. This landfill is to be elevated to remove the waste materials
from the 100-year floodplain. The 100-year floodplain for this site is any
area which is below the 8307 MSL elevation., This vauit is to be constructed

with two separate cells which will contain the following:
* F019 sludge material from the impoundment area

*+ FO019 sludge material from the swamp area which is contaminated with
PCBs less thamn 500 ppm

This segregation is to eliminate the mixing of these two waste materials to
enable retrieval, if required. The-constructioa-ef-abeveground-RERA~Cype
vaults is a common mechanism-fer—-contaifing MAZaIrdvUs waste. The RCRA-type-
vault provides the following:

» Isolates the waste materials from the ground water

o Isolates the waste materials from the surface environment and human
contact

The FO19 sludge material from the swamp area which is contaminated with PCBs
greater than 500 ppm will be containerized in 30-gallon drums as required by
the off-site incineration facility. Exposure of personnel to the site
contaminants must be considered in all of the removal steps for this

alternative.

A ground vwater monitoring system is installed and maintained to monitor the
effectiveness of this alternative. The ground—-water—treatment-system— is-

provided with-monitoring-controls.-to.ensuretheesrire-ground-water-néets the
allowablie-Fimi-te o

The time frame to complete Alternative 9 is as follows:
* Engineering Design - Approximately 12 months

* Remedial Action Activities -~ Approximately 6 to 12 months
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Administrative Feasibility

The off-site incineration of the F019 sludge material from the swamp area
which is contaminated with PCBs greater than 500 ppm will require approval for
a permitted incineration facility prior to the removal of this waste material.
Currently, only a few facilities throughout the country are permitted to

incinerate this type of waste material.

Availability of Materials and Services

The necessary equipment and materials for this alternative are commonly avail=-
able. The removal of the FO0l9 sludge material from the swamp area which is
contaminated with PCBs should be removed by specialty contractors with experi-
ence in handling PCBs. In addition, the on-site landfill (RGRA=&ype—wawi-e)

should also be constructed by speciality contractors.
The off-~site incineration is limited in number due to the type of waste
material. Availability of such a facility may be a significant factor in

implementation of this alternative.

The equipment used for implementing this alternative is mostly standard

construction equipment.

Cost

Capital and annual operating costs were estimated for Alternative 9. A
present worth analysis was also conducted. Capital and base annual operating

costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs

Capital costs for Alternative 9 include direct capital costs for the equip-
ment, labor, and materials necessary for the removal and incineration of the
swamp sludge contaminated with PCBs greater than 500 ppm; removal, treatment,
and on-site landfill of remaining swamp sludge; removal, treatment, and
on-site landfill of the impoundment sludge; and fencing and compliance wells
for ground water monitoring. Indirect capital costs for treatability study
for the F019 sludge treatment, engineering, and contingehcies are also

included. The total capital costs for this alternative are $2,817,000.
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Annual Costs

Annual costs for this alternative are expected to include costs for monitor-
ing, maintenance and inspections, and ground water monitoring. Costs are also
included for a reevaluation of this alternative every five years, as required

by SARA. Total annual costs are estimated to be $127,000 per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of

this alternative is $4,797,287.

Compliance With ARARs

Alternative 9 will not meet all of the ARARs and TBCs determined applicable
for the Alsco-Anaconda NPL site. The ARARs and TBCs pertaining to this

;

alternative are summarized in Table 5-2 and Appendix B. -
/ N

Lo . e, % N R AR [ R AR rsumegs g

Thrmur ARARS- t&at"tht?‘ﬂteﬁa:ivewfﬁ—mﬁumy‘vrmm -

+ - Ohrto-House-Bill New-392-~which. does nat.allow.wesee materials to
remain in an area where-a useable aquiferis~lacated.. .

¢ As previously discussed in this report, ground water will be
investigated as a separate oeprable unitj therefore, the alternative
wikk not mg?t the MCLs or a cumulative cancer risk of greater than
10 * to 10 ', whichever i3 more stringent

Overall Protection of Human Health and the Environment

The source treatment/containment technologies employed in Alternative 9 would
meet human health and environmental protection goals by detoxifying waste
remaining on site. On-site disposal represents a greater potential for future
impacts to the surrounding potential receptors and the environment than off-
site disposal., Therefore, this alternative, while still protecting public

health, does not afford the same level of protection as Alternative 4.

State Acceptance

The state generally prefers that all waste materials be removed from the '

100-year floodplain.
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Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary

and ROD.
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6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

Each of the seven alternatives retained for detailed analysis have been

assessed individually against the nine evaluation criteria discussed in

Chapter 5.0. The purpose of this chapter is to present a comparative analysis

that identifies the relative advantages and disadvantages of each alternative.

Overall Protection of Human Health and the Environment

All of the alﬂternatives, except Alternative 1 (no action), provide adequate

protection of human health and the environment. Rxsk chrough direct contact
'Cb.) Thin 28T v N{l 371 »‘(‘-‘"ﬂ“’l -6 e g "”“‘ NN
is reduced to\cancer r1sk levels less than 1 x 10 ’A‘Ground water will be

investigated as a separate operable unit at a later time.

Alternative 2 achieves protection by preventing exposure through the

following:

* Capping
* Slurry wall
¢ Flood berm

- rrsbhves (7 "'f;”“ »"'r/“" /o
Y LR S PR RN «;,1_’/' N AT e Py o ,-Jf 1/ For |~ 7

e

'AIte;aa&;ves_l_and 4 reduce risks posed by all portxons of the sxte.th;eugh

treatment while Altetnatlves S,,ﬁ,—andfg reduce risk through a containment and

treatment combination. Lf?'

Incineration of the F019 sludge contaminated with PCBs may result in a
hazardous waste residue which would have to be disposed in a hazardous waste
landfill. Where appropriate, all waste materials will be reclaimed, reused,
and/or recycled to eliminate any potential harm to human health and the

environment.

Compliance With ARARs

The evaluation of the abiglity of the alternatives to comply with ARARs
included a review of contaminant-specific, action-specific, and location-

specific ARARs.

Alternatives 1, 2, 5, 6, and 9 do not meet all of their respective ARARs,
whereas Alternatives 3 and 4 do meet their respective ARARs. This ARAR

comparison is presented in Chapter 5.0, Table 5.2 of this FS report.
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Long-Term Effectiveness

Alternactives 3 and 4 afford the highest degrees of long-term effectiveness and
permanence because both alternatives use treatment technologies to reduce
hazards posed by the waste materials at the site. These two alternatives
differ only in the technology used to treated the waste materials in the
swamp. Both alternatives reduce the risks posed by the waste materials to a

107 cancer risk level.

Alternative 2 would rely on a soil/clay/synthetic liner cap to control
infiltration, a reliable technology if properly maintained. In addition,
Alternative J would also employ a slurry wall and extraction wells to divert
any ground water from exposure to the waste materials. Upon completion, long-
term maintenance of the cap and berm would be required until the alternative
has met the health-based cleanup level, at which time the monitoring can be

eliminated.

Alternative 2 leaves most of the contaminated waste material at site and
relies solely upon a cap and institutional controls to prevent exposure. This
alternative also has a long-term ground water monitoring and cap maintenance
requirements (mowing, revegetation, cap repair, etc.) which are more critical
for the effectiveness of the alternative since most of the waste materials
(without any typer of treatment to reduce their mobility, toxicity, or volume)

remain at the site under the cap.

Alternatives 5, 6, and 9 afford a higher degree of long-term effectiveness and
permanence than Alternative 2 since treatment technologies are used to reduce
hazards posed at the site F0l19 sludge contaminated with PCBs greater than

- 500 mg/kg and the remaining FO19 sludge contaminated with PCB -in

Alternatives 5 and 6, these alternatives leave a majority of the waste
materials (treated) on site and rely on an on-site landfill and institutional
controls to prevent exposure. The long-term landfill operations and
maintenance requirements are critical factors in the effectiveness of these

alternatives over the long-term.
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Reduction of Toxicity, Mobility, or Volume of the Waste

’ ! . o LS
Alternatives 3, 4, 5, 6, and 9 use treatment technologies tor(educe the
inherent hazards posed by the waste materials at the site. All of these
alternatives would treat and incinerate in various combinations all waste

materials posing more than a 1076 excess cancer risk level by ingestion.
Alternative 2 uses only a treatment technology on the FO019 sludge contaminated
by PCBs greater than 500 mg/kg. The remaining waste materials are controlled

by a cap.

Short-Term Effectivess

Alternative 2 is anticipated to have the greatest short-term effectiveness.
The alternative presents the least amount of risk to workers, the community,
and the environment. Particulate emissions are anticipated in the removal of
the greater than 500 mg/kg PCB-contaminated waste materials and the cap and
slurry wall inécallation; however, dust control methods should reduce this

risk.

Alternatives 3, 4, 5, 6, and 9 have a greater potential for relasing waste
materials into the atmosphere during excavation activities. In addition, the
movement of the waste materials both on site and off site will increase the

risks during the implementation of these alternatives.

Implementability

Alternatives 3 and 4 will be the simplest to implement since there will be no
on-site containment. The availability on both approved off-site incineration
and disposal facilities (both landfills and reclamation/reuse/recycle

facilities) may require extensive predisposal requirements.

Alternative 2 would require readily available engineering services and cap/
slurry wall materials. If additional contamination is discovered during
remedial activities at the site, the expansion of the cap/slurry wall could
incorp}gﬁte these areas of concern. Periodic maintenance of the cap shofuld

contral its reliability in the future.
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Alternatives 5, 6, and 9 are more complex than Alternative 2 because of the
on-site fixation of the waste materials and the installation of an on-site
landfill. Both activities would require additional construction techniques
that would have to be supplied by specialists. Additional treatability
studies would be required to optimize the reagent doses.

Cost L ) £ L0 &
Alternative 2 has a lower capital ($1,637,000) and present worth ($2,962,389)
than any of the other alternatives. Alternative 4 has a higher capital
($74y5#25000 versus $45265;000) and present worth ($83%5%054 versus
$55450;054) cost than Alternative 3 because of-the incineration component
which incinerates all of the PCB contaminated F0l9 sludge within the swamp.
Alternative 6 has a higher capital ($7,055,000 versus $5,116,000) and present
worth ($8,941,730 versus $7,002,730) cost than Alternative 5 because of the
same reason discussed between Alternatives 3 and 4. The capital cost far
Alternative 9, which on-site landfills all of the waste materials except the
PCB-contaminated F019 sludge greater than 500 mg/kg, is $2,817,000. The cost

details of all the alternatives are included in Appendix A of this report.

State Acceptance

This item is to be addressed in the ROD. The state generally prefers that all

of the waste materials be removed from the 100-year floodplain.

Community Acceptance

This item is to be addressed in the ROD.
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OPERABLE
UNIT

Impoundment and
swamp areas

GENERAL
RESPONSE ACTION

No action

Access restriction

Surface stabilization

Containment

TABLE 2.1

REMEDIAL RESPONSE ACTIONS
ALSCO—-ANACONDA NPL SITE
GNADENHUTTEN, OHIO

REMEDIAL
TECHNOLOGY

None

Fencing
Deed restriction

Dust control

Sediment control barrier

Horizontal barriers

Vertical barriers

Capping

Surface water control

PROCESS
OPTION

None

Capping

Cotferdam
Curtain barrier
Revegetation

Block displacement
Grout injection

Soil-bentonite slurry wall
Cement-bentonite slurry wall
Grout curtain

Sheet piling

Vibrating beam wall

Clay

Asphalt

Concrete

Gravel/clay

Soil/clay

Soil/synthetic liner
Soil/synthetic liner/clay

Diversion/collection
Crading
Soil stabilization

G069
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OPERABLE
UNIT

Impoundment and
swamp areas
(cont.)

GENERAL
RESPONSE ACTION
Removal
Off-site landfill
On-site landfill

On-site conttol/treatment

~

TABLE 2.1
(Continued)

REMEDIAL
TECHNOLOGY

Mechanical transportation

Biological treatment

Solidification/stabilization

Physical/chemical treatment

PROCESS
OPTION

In situ biodegradation
On-site landfarming

Cement-based .
Thermoplastics
Organic polymer
GClassification
Lime-based

Fluidized bed combustor
Infrared incinerator

Rotary incinerator

Pyrolitic incinerator

Fluidized bed incineralLor
Cement or lime kiln incineralor
Multiple hearth incinerator
Molten salt incinerator
High-temperature fluid wall incinerator
Plasma arc 1incinerator
Circulating bed incinerator
Industrial boiler/furnace
Microwave plasma incinerator
Thermal desorption

Soil aeration

Soil washing
Injection/grouting (in situ)
Virtrification

Solvent extraction

Iv1c0009



OPERABLE
UNIT

Impoundment and
swamp areas
(cont.)

GENERAL
RESPONSE ACTION

Off-site treatment

TABLE 2.1
(Continued)

REMEDIAL
TECHNOLOGY

Thermal destruction

Biological treatment

PROCESS
OPTION

Incineration

Landfarming

¢V Tcu009



TABLE 2.2

SUMMARY OF SCREENED REMEDIAL TECHNOLOGIES FOR DEVELOPMENT

OF REMEDIAL ALTERNATIVES
ALSCO~ANACONDA NPL SITE
GNADENHUTTEN, OHIO

OPERABLE UNITS

IMPOUNDMENTS SWAMP GROUND
TECHNOLOGY AND SLUDGE PIT  MATERIALS WATER
No Action . * *
Access Restriction * *
Monttoringe *
Soil-Bentonite Slurry Walls Sk i
Soil-Synehic Liner, Clay Capy * R d
Lime-Based Solidification/ ,
Stabilization *
On-Site Landfill * z
Off-Site Landfill * *
Incineration *
On-Site Treatment -
Recovery Wells
POTW
Surfaee-w-b&sgm
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NO.

4.

See footnote at end of table.

RESPONSE ACTION

No Action

Containment

Treatment

Treatment

TA. . 3.1
PRELIMINARY REMEDIAL ACTION ALTERNATIVES
FEASIBILITY STUDY

ALSCO-ANACONDA NPL SITE
CNADENHUTTEN, OHIO

IMPOUNDMENT? SWAMP

« Fencing + Fencing

¢« Deed restrictions « Deed restrictions

e (Consolidation  Removal and incineration of

s Cap FO19 sludge contaminated with

PCB greater than 500 ppm
e Cap and slurry wall remaining
PCB-contaminated F019 sludge

Berm to be constructed to prevent flooding of NPL site
Removal of all FO19 sludge to e Removal and incineration of
the F019 cleanup level FO19 sludge contaminated with
Pretreat/treat PCB greater than 500 ppm
Otf-siLe disposal e Removal, pretreatment/treal-

ment, and off-site disposal
of remaining FO019 sludge to
cleanup levels

Removal of all FO019 sludge to ¢ Removal and incineration of
the FO019 cleanup level all sludge contaminated with
Pretreat/treat PCB to cleanup

Off-site disposal

CROUND- -WATER

Monitesring

Monitoring

Monitoring

Monitaring

Pr16u000



NO.

- 8.

RESPONSE ACTION

Treatment

Treatment

Combination No.

Combination No.

1

2

IMPOUNDMENT®

Removal of all FO19 sludge to
the F019 cleanup level
Pretreat/treat

On-site RCRA vaatt |. =,

y\/\UMIC/ & Vi ;',/V\(?‘ (,u\kI(w»
Removal of all FO019 sludge to
the FO0l19 cleanup level

Pretreat/treat

On-site RCRA vault [, )
V\',“-“-‘;(C”"/;’l)\('n ({‘ NN
Consolidation ¢
Cap

1aslE 3.1
(Continued)

SWAMP

Removal and incineration of
F019 sludge contaminated with
PCB greater than 500 ppm
Removal, pretreatment/treat-
ment, and off-site disposal
of remaining F019 sludge to
cleanup levels

Removal and incineration of
all FO19 sludge contaminated
with PCB to cleanup levels

Removal and incineration of
all F019 sludge contaminated
with PCB to cleanup levels

Berm to be constructed to prevent flooding of NPL site .

AN

Ao ool Lo oo
Consolidation

Cap

Removal and incineration of
all F019 sludge contaminated
with PCB above the PCB
cleanup level

Removal, pretreatment/treat-
ment, and off-site disposal
of remainign FO019 sludge
contaminated with PCB to
FO19 sludge cleanup level

Berm to be constructed to prevent flooding of NPL site
Vvﬁibw(/(f'tﬁ,ch--<é7&detft’r’
See footnote at end of table.

CROUND-WATER

Monitexing

Monitoring

CY1c0000



NO. RESPONSE ACTION IMPOUNDMENT®

Removal of all FO019 sludge to
the F019 cleanup level

» Pretreat/treat

* On-site RCRA vault

(I

9. Combination No. 3 .

[ERTAE anf o L) iAo &

RURY e

TABLE 3.1
(Continued)

SWAMP GROUND WATER

e Removal and incineration of
FO19 sludge contaminated with
PCB greater than 500 ppm

¢, Removal, pretreatment/treat-
ment, and on-site RCRA vault '
of FO019 sludge contaminated
with PCB to cleanup levels

. .

2Impoundment includes the northern and southern impoundments and the sludge pit.

Note:

Unless otherwise stated, cleanup levels refer to both the PCB and FO19 sludge cleanup levels.

9P160000



. labE 3.¢
SINMARY OF REMEDIAL AC) ... .« TERNATIVE INTIAL ‘SCREENING
FEASIBILITY STUD;

vault of FOIY sludge conlesinated
sith KD to cleenp lowels.

ALSCO-ANACONDA N STTE
GNADENHUTTEN, (WIO
Sereem ™ Criteria
EFFECTIVENESS
Short-Tern Long-Tera Short-Ters 10"?“9" Reduction of
Protectiveness Profectiveness Protect1veness Profectiveness Mobility, Toxicity
. of Husan Health of Husar, Health of Environsent of Environsent or Voluse of Waste
ALTERNATIY: RESPONSE
NMEERS ACTION INPOUNDMENT #(1) SHANP (S) -BROUNBWATER 161 __ 1151 115 iy 11518 st 118§ li*
_________________ - P mm——ym— - Reladaindiubatnints gl
1. No Act1on o Fenci o Fencing o Monitort Ar2d 3r2l sial jtel IS
o M&trlchoﬂs o Deed Restriction " . : : : :t : : ' : : : :
{ i
L) T o
- [ '
2. Contairment o Consolidation o Resoval and incineration of FO19 __o_Monitor1 kN NE. aiald 3123 dlel 14l
o Cap sludge contaminated with PCB greater na | n:' (! * [ o b
than 500 g ) P R i | bk o
o(:uul_srrznllrenmmgﬂm v [ [ o 1|
contaminated F919 sludge l| ll'l ll |, | " ‘I || h || II
| i l ’ N
Bers to be constructed to prevent flooding of NAL Site. | I(‘ P i ‘I || |‘ ‘ |‘ ||
Toed) ymevwts G nd wal oy - : :;‘ : :'. : | P P
3 Treateent o fesoval of all FO19 Slud o Removal and incineration of FO19 o Womtoring 21eis 54514 erald 3151 Jiata
to the FO19 cleanup level sludge contasinated with PCB greater [ o i Lo b
o Pretreat/Ireat : than 500 pps. [T o | (. Pl
o Off-site disposal .o Removal, pretreat/treat and off-site i [ ¢ b oy
disposal of remaining F919 sludge to T 1o i 1 b
cleanup levels. [ o po ! [ [
i 1o | 'n 'n 'n II !
TIPS [ [ |
I8 Treatwent o Resoval of all F8I9 smr o Removal and incineration of all FOIS o Monitoring - 21215 51514 21213 S1514 3151 [
to the FO19 cleanp leve sludge contaminated with PCB to cleanup o o ! (I I
o Pretreat/Treat levels. : o ' i Loy, o
o 0ff-site disposal [ [ ! [ [
- I VA TR
5. Treatment o Resoval of all FOI9 smr o Rewoval and incineration of FI9 o—Monitoring el S5 f 3ie! § S150p Il
to the FO19 cleanup leve sluige contasinated with PCB greater t ] ¢! o [
o Pretreat/Treat \ than 500 pps. [ [ \ i ol b
o Owsite RCRA Vault | .. ¢ ., o Resoval, pretreat/treat and off-site [ 1 i e [ .
dispoul lof rl-uaming Fo19 sludge to [ [ ‘ I : ' : : : ll
. . cleanup levels. i
Mvewder o d conders” : : ! : : : : i | i
6. Treatuent o Removal of all F#19 smr o Removal and incineration of all F19 o "Monttofing™ 3tel 51514 31y 5151 3tsi
. to the FOI9 cleanup leve sluﬂr contasinated with ACB to cleanup [ b P Pt Pl
o Pretreat/Treat levels. [ PG b [ [
o Drsite RCRA Vst | ./ 7/ ([ Pl P : . : !
bt 1 1! ! |
1. Combination#l o Consolidation o Resoval ard incineration of all F819 o JMonitosing 32y ALS 14 31219 $ 1351 1ES5
o Cap sludr contamnated with ACB to cleanup 1 1 1o l| i b ‘ [
levels 1ol [ | |l [ | || ;
| I [ |
Bers to be constructed to prevent flooding of NRL Site. ol : : : | [ ] o
o PV LAASL T Gy pn iuader” e . [ b [ [ [ |
8. Cosbinations2 ‘o Consolidation o Removal and incineration of all FO19 o -Nonitoring 3tails A1S1A 3121S 41510a 11413
° sludge contasinated with PCB above the [ R ¢! [ P
PCB cleanup level. [ b ) 11y (I
o Removal, pretreat/treat and off-site [ [ (- [ [
disposal of remaining F019 slud i i P b i
aminated with PCB to the FOI9 10 b P! T b o
cleanup level. . o P! Lo o
. [ [ r ! o Pt O
Bers to be constructed to pnjvent flo:lill\a of NAL Site. [ [ p | [ [ >
h L ke bl ] B 1o
4, Coubinationdd o Removal of ail @19 Siud o Resoval and tncineration of FO19 o Nomtortng ™™ 3tely 5 : 5 : A 3 : 213 51514 ERRN ; -
to the FO1Y cleanep love sludge conteminated with PCB greater P o o P I I
o Pretrest/irest then 390 pos. [ " | [ [ - to
o Onaite MOBR Voud v leeuvel reat/treat and o sile SO o [ . [ [
i T j o i I
[ [ | [ [ »

t impouncecnt snciudes the Norhters and Southern lapoundments énd Lhe sluage pit.
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ALTERHATIVE RESPONSE
NUMBE RS ACTION INPOUNDMENT ¢ ()
1 No fAction o Fencing
o Deed Restrictions
2. Contarrent o Consolidation
o Caop
1A ,/_'L-,r«/(/“‘,rn;
i freatment o Hewoval of all FIS Slid
to the F819 cleanup leve!
o Pretreat/Treat
o Dff-site disposal
4 Treatuent o Removal of all F819 Sludge
to the FO19 cleanup leve?
o Pretreat/Treat
o Off-site disposal
S Treatment o Removal of all FO19 Sludge

SAmp (S)

Fencing
Deed Restriction

o Removél and incineration of F®19
sludqgucontuxmted with PCB greater
than

pa.
o Cap and s?urr wall resaiming PCB
contaminated FII9 sludge

oc

Bers to be constructed to prevent flooding of NAL Site.

to the F819 cleanup leve
o Pretreat/Treat
o Onsite RCRR Vault

Treatwent Removal of all F819 Slud?e
to the F#19 cleanup leve

o Pretreat/Irest

0

On-site RCRA Vault

S 4,
Cowbination#l o Comsolidation
o Cap

ooind ode

0 hiuoval m: imlmatqt‘z: &fmﬂlg ‘
$ contasinated wi ater
S0 e

o Rewoval ;’e‘tmat/treat ard off-site
disposal of remaining F819 sludge to
cleanup levels.

o Rewoval and incineration of ali FOI9
?lud e contaminated with PCB to cleanup
evels.

o Rewoval and incineration of FOI9
sludge contaminated with PCB greater
than 508 ppa.

o Rewoval, pretreat/treat and off-site
dlsposal of resaining FO19 sludge to
cleanup levels.

o Rewoval and i1ncineration of all Fd19
sludfe contamnated with PCB to cleanup
levels.

o fewoval and 1ncineration of all FOI9
slud'c contaminated with ACB to cleanup
levels.

Bers to be constructed to prevent flooding of NAL Site.

Coubination#2 o Consolidation
o Cap

o Removal and incineration of all FOi9
sludge contaminated with ACB above the
PCB cleanup level.

o Resoval, pretreat/treat and off-site
disposal of remaining F019 slud
aminated with to the FO19
cleanup level,

_Berm to be constructed to prevent flooding of NAL Site.

Coumnatmni.‘i—jo Removal of all F819 Sludge
to the F813 cleanup leve
o Pretreat/Treat .
o {in-site RCRA Vault

>

o Removal and incineration of FOI9
sludgg“contanmted with PCB greater
than ppa.
o Removal treat/treat and on-site RCRA
vault of FOI9 sludge contaminated
with CB to cleanup levels.

o Pretreat/lIreat
o Dn-site KCRA vault.

¢ lapuunduent 1ncludes the Norhtern and Southern [wpoundments ard the sludge pit.
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ALTERNATIVE

NO.

1 No action (fence,. -momiter, deed restrict.)

2 Consolidate/cap impoundment, incinerate hot swamp,
materials, slurry wall/cap swamp, flood berm, and
monitor ground water

3 Off-site treat/landfill impoundment, incinerate hot
swamp materials, off-site treat/landfill remaining
Swamp FO019 materials, and momtor ground water—-

4 Off-site-treat/landfill impoundment, incinerate swamp
materials, and—monTtor-ground-water--

5 On-site treat/landtill impoundment, incinerate hot
swamp materials, oftf-site treat/landfill remaining
Swamp F019 materials, and monitor ground water

6 On-site treat/landfill impoundment, incinerate swamp
materials, and monitor ground water

7 Consolidate/cap impoundment, incinerale swamp materials,
and monitor ground water

8 Consolidate/cap impoundment, incinerate swamp materials,
above PCB cleanup level, treat/landfill remaining Swamp
FO019 materials, and monitor ground water

9 On-site treat/landfill impoundment, incinerate hot
swamp materials, on-site Lreat/landfill remaining
Swamp F019 materials, monitor ground water

Apresent Worth - Annual O&M Costs - Present Worth Factor

Fresent

w

o
Lo

TABL. 3.3

SUMMARY OF COST ESTIMATES OF REMEDIAL ACTION ALTERNATIVES

ALSCO-ANACONDA NPL SITE
GNADENHUTTEN, OHIO

DESCRIPTION

[%9

.- . . ~t i [T Y O I £ W
Pavior roroa i bAIE per b ug bhdased dihoaw peroerid

CAPITAL
COST
($)
(A)

91,000

1,637,000

5,632,000

7,572,000

5,116,000

7,055,000

6,109,000

4,848,000

7,781,000

ANNUAL
O&M COSTS

($)
(B)

67,000

85,000

85,000

85,000

121,000

121,000

79,000

79,000

127,000

it b arian eat o

PRESENT?

WORTH OF

0&M COSTS
($)
(c)

1,044,718

1,325,389

1,325,389

1,325,389

1,886,730

1,866,730

1,231,832

1,231,832

1,980,287

15,501

TOTAL
PRESENT
WORTH
($)
(A&C)

1,135,718

2,962,389

6,957,389

8,897, 389

7,002,730

8,941,730

7,340,832

6,079,832

9,661,287
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TABLE 4.1

ALTERNATIVES FOR DETAILED ANALYSIS
FEASIBILITY STUDY
ALSCO-ANACONDA NPL SITE
GNADENHUTTEN, OHIO

RESPONSE

a -
NO. ACTION ‘ IMPOUNDMENT SWAMP
1. No Action + Fencing _ ‘ *« Fencing
*+ Deed restrictions * Deed restrictions
2. Containment » Consolidation * Removal and incineration of FO019 sludge
* Cap : contaminated with PCB greater than
500 ppm
* Cap and slurry wall remaining PCB-
contaminated F019 sludge
Berm to be constructed to prevent flooding of NPL site
oo d P T S R R N
3. Treatment * Removal of all F019 sludge to the F0l9 * Removal and incineration of F019 sludge
cleanup level contaminated with PCB greater than
*+ Pretreat/treat 500 ppm
e Off-site disposal * Removal, pretreatment/treatment, and
off-site disposal of remaining FO19
sludge to cleanup levels
4, Treatment * Removal of all FO19 sludge to the FO019 ¢ Removal and incineration of all FO019
cleanup level sludge contaminated with PCB to cleanup

+ Pretreat/treat
e Off-site disposal

Ser Toutnute at end ot table.

GROUND
HfTER

/
3
i

Mon Loring

Monitgring

‘\
/A
/ !
] ¢
[
/ {
Mbnitor%ng

$
1
)
\
!

Monitoring
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,, i o (L/‘(//_’_, '

RESPONSE
ACTION

Treatment

Treatment

Combination No.

k]

-

IMPOUNDMENT?

Removal of all F019 sludge
cleanup levels
Pretreat/treat

On-site RCRA vault |

Removal of all FO19 sludge
cleanup level
Pretreat/treat

On-site RCRA vauwlt

Removal of all FO19 sludge
cleanup level
Pretreat/treat

On-site RCRA vault

to the FO19

to the F019

to the FO19

TABLE 4.1
{Continued)

SWAMP

Removal and incineration of FO19 sludge
contaminated with PCB greater than

500 ppm

Removal, pretreatment/treatment, and
off-site disposal of remaining FO19
sludge to cleanup levels

Removal and incineration of all FO0l9
sludge contaminated with PCB to cleanup
levels

Removal and incineration of FO19
sludge contaminated with PCB greater
than 500 ppm

Removal, pretreatment/treatment, and
on-site disposal of FO019 sludge
contaminated with PCB to cleanup levels

81mpoundment includes the northern and southern impoundments and the sludge pit.

Note:

Unless otherwise stated, cleanup levels refer to both PCB and FO019 sludge cleanup levels.

CROUND
WATER

Monitoring

[
]
v

L
3
\
Mon thing

[
[
P

b

Monitoring
: !

!
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NO.

See

RESPONSE
ACTION

No Action

Containment

Treatment

Treatment

TABLE 5.1

ALTERMATIVES POR DETAILED ANALYSIS
PEASIBILITY STUDY
ALSCO-ANACONDA NPL SITE
GNADEMHUTTEN, OHIO

IMPOUNDMENT?2

Fencing
Deed restrictions

Consolidation
Cap

! /’9”' Lt R -
Removal of all FO019 sludge to the FO19
cleanup level

Pretreat/treat

Off-site disposal

~ Removal of all FO19 sludge to the FOl9

cleanup level
Pretreat/treat
Off-site disposal

footnote at end of table.

SWAMP -

+ Fencing
¢ Deed restrictions

¢« Removal and incineration of F019 sludge
contaminated with PCB greater than
500 ppm

* Cap and slurry wall remaining PCB-
contaminated F019 sludge

Berm to be constructed to prevent flooding of NPL site
/

+ Removal and incineration of FO019 sludge
contaminated with PCB greater than
500 ppm

* Removal, pretreatment/treatment, and
off-gite disposal of remaining F019
sludge to cleanup levels

* Removal and incineration of all FO019
sludge contaminated with PCB to cleanup

GROUND
WATER

Monitorifig

Monitiorfing

;\

1

Monitofing

N e
et e

HoniLor‘ng
’ '

i



R TR SRR TABLE 5.1
o T {Continued)
RESPONSE a
NO. ACTION IMPOUNDMENT SWAMP
5. Treatment * Removal of all FO019 sludge to the FO19 * Removal and incineration of FO019 sludge
cleanup levels contaminated with PCB greater than
¢ Pretreat/treat 500 ppm
* On-site RCRA vault ‘ * Removal, pretreatment/treatment, and -
off-site disposal of remaining FO19
N sludge to cleanup levels
6. Treatment * Removal of all F019 sludge to the FO19 * Removal and incineration of all FO019
cleanup level sludge contaminated with PCB to cleanup
*+ Pretreat/treat ) levels
¢« On-site RCRA vault
9. Combination No. 3 + Removal of all FO019 sludge to the FO19 * Removal and incineration of FO019
cleanup level sludge contaminated with PCB greater
* Pretreat/treat than 500 ppm
¢+ On-site RCRA vaulr ¢+ Removal, pretreatment/treatment, and

on-gite disposal of F019 sludge
contaminated with PCB to cleanup levels

N

8 mpoundment includes the northern and southern impoundments and the sludge pit.

Note: Unless otherwise stated, cleanup levels refer to both PCB and F019 sludge cleanup levels.

GROYND
WATER

!
!

Hon}torfng

{

P
Moditoging

Monitorihg
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APPLICARLE OR RELEVANT AND
APPROPRIATE REQUISEMENTS (ARARe)
AND OTHER ADVISORIES OR GUIDELINES
TO BE CONSIDERED (TBCs)

CONTAMINANT SPECIFIC:

Maxiuwwe Contaminant level (MCL)

15 USC 2801
Toxlc Substance Control

4 OCFRS0
Nactonal Ambient Air Qualicty
Standards (NAAQS)

Section 12 of the Qean Alr Akt
(Public Hesith Bases to Liet
Poliutants as Hasardous)

Ohioc Revlised Code (ORC) 6111 042
Regulations Wequiring Compllence
vith Metional Ef{luent Staaderds

hio Meinistrative Code (OAC)
3745-i7-081(8) Sestrictions of
fugitive Dust Bmission

Henlth advieorien, U. 5. EPA
Office of Orinking uWstec

federal Amblent Water Quality
Oriteria { AHQC)

feference Moses (RfD) U.S. EPA
Office of Besearch sed Development

Health Effecte Asscosments

Carclnogenlc Potency Factors,
U.S. EPA Environsental Criteris
and Jsse ant Office, U.8. EPA
Carcinogen Assesment Croup

ALTERMATIVE I

NO-ACTION
(FENCING USE
RESTRICTIONS, AND
NOM ITOR ING)

MCla for chromium,
cyanide fluoride

snd eelenium sre not

schieved

¥ill not comply

.with 15 USC 2601

¥ill not comply
with ORC 6111.042

ALTERMATIVE 2

CONSOLIDATE/ CAP INPOUNDMENT
INCINERATE HOT SUAMP WATERIAL,
SLURRY WALL/CAP SWAMP, FLOOD
BERM, AND MONITOR GROUND
WATER

MCls for chromium, cysaide,
fluworide and selenium ara
aot schieved

Compl fance with 15 USC 1601
(Hot swemp eaterial is
fncinaratad)

Compl isnce with 40CFR50

Compl iance with Ssction 12
of tha Qean Alr Act

Compl fance with ORC 6111.042

Complisnca with
GACIJA5-17-08(8)

T8C will be taken into
consideration

TBC will be taken into
considaration

TBC will be taken {ato
consideration

TBC will be taken Into
coneiderstion

TBC will be taken into
considerstion

TABLE 5.2

SIMIARY OF APPLICABIR OR RELEVANT AND APFROFRIATE REQUIRDMENTS
AND OTERE ADVISORIES OR ULDRLINGS YO 8K CORSIODRRED
ALSCO-ABACOMDA NPL STTX

ALTERNATIVE J

OFP-SITE TREATHENT/DISPOSAL
DMPOUMDHENT INCINESATE NOT
SUAMP MATERIAL, OFP-SiTE
TREATHENT/DISPOSAL OF
REMAINING PO)Y SLUDCE IN
SIANP, AND HONITOR GROLND
WATER (IF REQUIRED)

NCis tor chromium, cysnide
fluorida, end selenium are
oot schieved

Compl fance with 15 USC 2603
(Hot swamp material is
incinerated)

Compliance with 40CFR50

Comp! lance with Section I2
of the Clean Alr Act

Compl lance with OKC 6111.042

Compl iance with
GACIT4S-17-08(8)

T8C wiil be taken finto
consideration

T8C will be taken into
consideration

TBC will be taken into
considecation

TBC will be takea tato
considaration

T8C will be taken into
conmlderution

CGUMMUTTES, W10
ALTERNATIVE 4

OFP-S 1T TREATMENT/DISPOSAL
INPOUNDMENT [NCINERATE POI9
SLUDCE 1IN SWAMP, AND
MONITOR CGROLMD WATER

MCls for chromium, cysnide,
fluoride , snd selenium are
nat achievad

Comp) fence with 15 USC 2601
(Bot swamp materlisl is
incinerated)

Campliance with 40CPR50

Cospliance with Sectlon 12
of tha Qean Alr Act

Compiisnce wich ORC 6111.042

Cowpliance with
GAC3745-17-08( B}

TBC will be taken into
considarstion

TaC will be teken lnto
consideration

T8C will be takea into
conaideration

T8C will be taken into
consideration

T8C will be taken tnto
consideration

ALTERMATIVE §

ON-51TE TREATHENT/LANDFILL
IMPOUNDMENT, INCINERATE HOT
SUAMP MATERIAL, OFP-SITE
TREATMENT/DISPOSAL OF
REMAINING 7019 SLUDCE IN
SHAMP AND MONITOR GROUND
WATER

HCls for chromium, cysnlide,
fluoride, and selenius ore
not achieved

Complience with 15 USC 2601
(Mot swemp saterisl fis
incinersted)

Compl {ance with 40CFR50

Cospiisnce with Section 12
of the Claan Air ict

Compl {snce with
OBC 6111.042

Compl tence with
OAC3I743-17-08{ )

THC will be taken into
consideration

TBC will be takes fnto
consideration

TBC will be taken into
congideration

T8C will be taken into
considetation

TBC will be taken into
coneiderstion

ALTERMATIVE &

ON~SITE TREATMENT/LANDFILL
IMPOUNIMENT, INCINERATE
Y019 SLUDGE IN SWAMP, AND
MONITOR CROUMD WATER

NCls for chromium, cysnide,
fluocida, and selenium ara
schieved in the treated
ground weter

Compliance with 15 USC 2601
{Hot swamp material is
incinerated)

Conpl lance with 40CFR50

Compl iance with Seccion 12
of the Clean Alr Act

Compl tonce with
ONC 6111.042

Cowpl fance with
OGACIT43-17-08( 8)

TRC will be taken into
coneidecation

TAC will be takan into
considecation

TIC will be taken into
conalderstion

TIC will be taken into
consideration

TBC will be taken into
considaration

ALTERNATIVE 9

ON-S1TE TREATHENT/LANDF ILL
IMPOUNDMENT, INCINERATE
HOT SWAMP NATERIAL,
ON-SITE TREATMENT/LANDPZILL
REMAINING FO)9 SLUDGE IN
SWAMP AND MONITOR GROUMD
WATEK

NCls for chrostlum,
cyenide (fluoride, end
selealum ste not achieved

Comp! lance vith

1% USC 2601 (Mot ewmmp

wecarial fe incineratad)
Campliance with 40CFR50

‘ [

' '
Compl lance vith Section 12
of tha Clean Adr Act

Compl lance with
ORC 6111.042

Cospl lance with
GAC3743-17-08(®)

TBC wil] be takan into
coneiderattion

TSC will be taken tnto
considerstion

TBC will be takea into
considerstion

THC will be takan into
coneideration

TBC wiil be taken into
considerstion
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APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARs)
AND OTHER ADVISORIES O GUIDELINES
TO BE CONSIDERED (TBCs)

LOCATION SPECIFIC:

IXFRI20-327

Rarbore Act of 18%9

IXrRI0-329
Regulations of Ativities
Affecting Weters of tha U.S.

Executive Order 11988
Noodplaine Manag esent

16 USC 1531
Indangered Specice Act of 1978

U.S. EPA's Ground Mater
Provtectfon Strategy

16 USC 661
Pish and Wildlife Ilmprovement Act

Section 404 of the Qlesn
Water At of 1877

Ohjo Administretive Code (OAC)
374%-27-06 Salid Hsete DM spossl
Focility Plan Approval

OAC 3745-34-18
Locatlon Stsndsrds

Ohio Mevised Code (0RC)
1502.06 Dama, Dikes, snd levess

House Biil Mo. 592

ALTERMATIVE |

NO-ACTION

Will not comply
with Bxecutive
Order 11988

¥Will not comply
with OAC 3745-34-18

Will not comply with
buse Bil1 M. 592

ALTERMATIVE 2
CONSOLIDATE/ CAP IMPOLNOMENT
INCINERATS HOT SHANP MATERIAL,
SLURRY WALL/CAP SWAMP, FLOOD

BERM, AMND HONITOR GROUND
VATER

Compl lance with 3XPRI20-327

Compl lance with 3XFRI20-329

Compl lance with Bxecutivs
Order 11988

Compllence with 16 USC 1531}
TIC will be taken into
coneideretion

Complisnce with 16 USC 661

Compl iance with Section 404
of the Cean Wntar it

Compl iance with OAC 3745-27-06

Will not comply with
OAC 3743-54-18

Compl lance with ORC 1502.0%

M1l not comply with House
Btil Wo. 592

ALTERMATIVE )
Qrr-SITE TREATHENT/DISPOSAL
IMPOUNIMENT. INCINERATE WOT
SWAMP MATERIAL OFF-SITE
TREATHENT/DISPOSAL OF
REMAINING FOL9 SLUDEE IN
24P, AXD WONITOR
GROUND WATER

Cospl lance with 33CTR3I20-327

Compltance with 33CPR3I20-329

Complisnce with Executive
Order 11988

Cowplisnce with 16 USC 1531

TEC will be tsken into
conaideration
Compl lance with 16 USC 661

Compl lance with Sectlon 404
of the Qean Water it

Compl isnce with
AC 1745-27-06

Compl tsnce with
OAC 3743-534-18
Complisnce with ORC §502.04

Compl isnce with Housa
841! Mo, 3592

TABIR 3.2
(eatinwed)
ALTERMATIVE &
OFF-SITE TREATMENT/DLSPOSAL
IMPOUMIMENT

SLUDGE 1IN SWAMP, AND
MONITOR GROUND WATER

Compl fance with 33Pa320-327

Compl tance with 3XrPR320-329

Compl iance with Bxwcutive
Order 311988

Cospl tance with 16 usc 153!

TSC will be takan tnrto
coasiderstion
Compl fance with 16 usc 66!

Compl isnce with Section 404
of the Clesn Wstar Act

Compl iance with
OAC 3743-27-06

Comp) tance with
OMC 3IT43-3A-18
Complisnce with ORC 150206

Compl 1anca with House
BMll M. 392

INCINERATE #P1?

ALTERNATIVE §
OR-SITE TREATMENT/LANDF ILL
TMPOUNDMENT, INCINERATE HOT
SUAMP MATERIAL, OFF-SITE
TREATHENT/DISPOSAL OF
REMAINING FO19 SLUDGE IN
SJAMP AND MOMITOR
GROUND WATER

Compl tance with 3ICFRI20-327

Complisnce with 3XFR3I20-329

Compl lance with Executive
Order 11988

Complisnce with 16 USC 1531

TC will be taken into
considerstion .
Complisnce with 16 USC 661

Compl lance with Section 404
of the Clean Water ict

Compl lance with
OAC 3745-17-0¢

Complisnce with
OAC 3T4S-54-18
Complisnce with ORC 1502.06

Wil not comply with House
il M. 592

ALTERMATIVE &

ON-SITE TREATHENT/LANDFILL
IHPOUNDMENT INCINERATE
FOE9 SLUDGE N SWAMP, AND
MONITOR GROUND WATER

Compl {ance with
313Cr320-327

Complisnce with
33)Cra20-129%

Compl tance wvith Bxecutive
Order 11988

Compl lance wich 16 USC 193t

T8C will bs teksn inco
consideration
Compl {snce with 16 USC 661

Compl lance with Sectiom AG4
of the Qean Water At

Compl lance with
OAC 3745-27-06

Compl {amca wvith
OAC IJ43-34-18
Cowpl lance with ORC 1301.06

Wil oot coaply with House

Bll M. 392 .

ALTERNATIVE &

ON-S[TE TREATHENT/LANDFILL
DIPOUNIMENT INCINERATE
HOT SWANP WATERIAL,
ON-SITE TREATHENT/LAMDEILL
REMAINING POI9 SLUDGE 1IN
SHAMP AND MONITOR CROUND
GROUND WATER

Compliance with Rvers and
3icrnizo-1?

GCompl tance with
3ICPR320-329

Compl 1ance with Executive
Order 11983
. '

Codpl tahce with
16 USC 1331

TBC will be taken into
caonsideration

Compliance with 16 USC b6l

Compliance with
Section 404 of the Cean
Mster Act

Compl lance with
OAC 1745-27-06
Cowpl fanca with
OAC 1743-54-18

Cowpl lance with
oRC 1502.06

Wil nat comply with Houae
Bl Mo. 592



C0002156

APPLICABLE Of RELEVANT AND

APPROPRIATE REQUIREMENTS (ARARe)
AND OTHER ADVISORIES OR GUIDELINES

TO BE CONSIDERED (TBCe)

ACTION SPECIFIC:

A0CFR264.310 - Landfill
Qosure Meguirements and
fost-Closure Care

AOCFR264. 92, 264.99
Ground Water Monitoriag

9CrRi%04, 1910, 1926
OSHA Mequirements

49CPRIOI. 3, 1711.500
DOT Regulations for Hazandous
. Materials Tremsport

49CPRITD - 189
DOT Raguiations for Licensed
Matecisal Treneport

ADCYR26h. 116 and 264. 117
Use M:strictions

AOCF2268 Land
Dlepossl Bestrictions

40CFR264, 228 Surfsce lmpoundsent

Qosura and Poet-Closute
Bequirements

Ghio Muinistrative Gode (0AC)
31745 -1-05(A) & (B) mtidegratation

volicy

OAC 31745-31-05 (A) (3)
Permic to Instsil

OAC 3743-17-11 Reetriction
of Perticulste Baissioa
from Industrial Procasses

OAC 3765-570) Eaviromental
Performance Standards

ALTERMATIVE |

NO-ACTION
(FPENCING, USE
RESTRICTIONS, AND
MON ITOR ING)

W1l not comply
wvith 40CFR264.310

Compl isnce with
A0CTR264.92, 264.99

Compl {ance with
29CPRI904, 1910, 1926

Compl {snce with
AOCFRI84. 116 and
264117

Wilt oot camply
with A0FR264.228

ALTERMATIVE 2

CONSOLIDATE/ CAP IMPOUNDMENT

IMCINEAATE HOT SWAMP MATERIAL,

SLURRY WALL/CAP SWaNP, TLOOD
BERM, AND HONITOR GROUND
WATER

Qoapl tance with
AOCTR264.310

Compl lance with
4OCPR264.92, 264.99

Complisnce with
29CFR1904, 1%10, 1926

Compl tance with
A9CPRI07. 1, 171).500

Complisnce with
A9CFR170-109

Compl tance with
AOCYR264.116 and 264.117

Compliance with 40CFR263

Compl fance with AOCPR264, 228

Compl isnce with
OAC 3745-1-05 (A) & (B)

Compl fance with
OAC 3745-31-03 (A) ()
Cowpl iance with

OAL 3745-17-11

Compl iance with
OAC 3745-57-01

ALTERNATIVE 3

OFr-SITE TREATMENT/DISPOSAL
INPOUNDMENT, INCINERATE #OT
SWAMP MATERIAL, OFF-SITE
TREATMENT/DISPOSAL OF
REMAINING £019 SLUDGE IN
SINMF, AND NONITOR CROUND

Compl fsnce with
A0CrR264. 310

Compl lance with
A0CPR264.92, 264.99

Compl lance with
29CPR1904, 1910, 1926

Compl lance with
49CPRI07. 1, 1711.500

Compl lance with
49CFR170-189

Compl isnce with
40CTR264.116 and 264,117

Compl fance with AOCFK268

Compl tance with
40CFR264.228

Compl fance with
OAC ITAS-1-0% (A) & (W)

Compl isnce with
OAC 3743-31-03 (A) (3)
Compl lance with

OAC 374%-17-11

Compl 1snce with
OAC 3745-37-01

TASIE 5.2
{aatineed)

ALTERMATIVE 4
Orr-SITE TREAIMENT/DISPOSAL
DIFOUNTMENT, INCIMERATE FOI9

SLUDGE IN SWANP, AND
MONITOR GROUND WATER

Compl {ance with
40CrR264.310

Compl tance with
AOCTR264.92. 264.99

Compl fance with
29CPR19%04 1910, 1926

Coapl tance with
AsCralor. i, 1711.500

Cowpl lanca with
49CFR170-189

Compl fance with
A0CFR264. 116 and 264. 117

Complisnce with 40CPR268

Gepliance with 40CTR228

Cowpl tance with
OAC I743-1-0% (A) & (D)

Compl fance with
OAC I743-31-0% (&) (I)
Compl {snce with

OMC 3743-17-11

Coapl {anca with
0AC 3743-31-01

ALYERMATIVE S

ON-SITE TREATMENT/LANDF ILL
INPOUNOHENT, INCINERATE NOT
SWAMP MATERIAL, OFF-SITE
TREATIENT/DISPOSAL OF
REMAINING FO19 SLUDGE IN

S AP AND HONITOR CROWND

Compl lance with
A0CFR264.110

Complisnce with
40CTR264.92, 264.99

Compl fance with
29CPRI0A, 1910, 1926

Compl lance with
A9CPRIOT. 1, 171).500

Compl lance with
A9CFR170-189

Compl fance with
AOCFR264.116 and 264.117

Compl lance with AOCTR263

Compl lance with 40CFR228

apl lance with
OAC ITAS~1-05 (A) & (B)

Compl iance with
OAC 37435-31-05 (A) (3)
Complisnce with

OAC 3743-17-11)

Compl {ance with
OAC 3745-57-01

ALTERMATIVE 6
OM-SITK TREATHENT/LANDFILL
IMPOIMEMENT, INCINERATE

FOLY SLUDCE IN SWAMP, AND
MONITOR GROUND WATER

Compl fsace with
A0CPR264.310

Compl fance with
AOCPR264.92 264.99

Compl lance with
29CFR 1904, 1910, 1926

Compl 1sace with
A9CFRIOT. |, 1711500

Coapl lance with
49CIR170-189

Compl lance with
A0CPR264. 116 snd 264,117

Coumpl iance with 40CFR268

Compl tance with 40CFR228

Coapl lance with
OAC 3743-1-0% (4) & (W)

Compl Lance with
OAC 3743-31-0% (A) (})
Compl 1ance with

OAC JTAS-17-11

Conpl {ence with
OAC 3743-57-0)

ALTERMATIVE 9

ON-S ITE TREATMENT/LANDP (LL
INFOUNDMENT, INCINEBATE
HOT SWAMP MATERIAL,
ON-SITE TREATMENT/LANOPILL
REMAINING FOI9 SLUDGE
HONITOR GROUND WATER

Compl tance with
A0CTR264.310

Compl lance with
A0CPR264.92, 264.99

Compl 1ance with
29CrR1904, 1910, 1926

Compliance with
49CrR107. 1, 1711500

. [
H U
Compl lance with
49Cre170-189

Compl fance with
AOCFRI6A. 116 and 264.11)

Compliance with 40CYR268

Compl lance with &0CFR228

Compl iance with
OAC 3743-1-03 (&) & ()

Compl lance with
OAC 37435-31-0% (4) (3)
Compl laace with

OAC 3ITAS-17-1)

Coupl tance with
OAC 1743-31-01%
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¥RARLE INIT

WP MTERIAL -

REMEDIAL TECHNOLOBY PROCESS OPTION
| No Action [} Nore b
:*I fencing |
-1 Access Restrictt l*:
- Deed Restriction b
1=l Capping ]
| e —
i
|
(] Dust Control )-t-4 Cof ferdan 1
| |
~t Surface Stabilization t‘: |
e 1
| i
I~} Sediment Control Barvier)-|-t Curtain Barrier t
—_ [Rp——
1
|
i-t Revegetation i

Al] dewds for
to include restrictions on use of

DESCRIPTION

Fencing of the site to restrict access.

y within potentially contaminated areas
mly-

Cofferdams ronstructed around a contaminated area to isolate

that area from streas flow,

Barriery wore durabie and effective than cofferdass.

Vegetation cover used to stabilize interwediate rover
surface.

Controlisd ingection of slurry in notched injection holes to
produce horizontal barrier bensath the contaminants.

AP ICRBILITY

NCP require no action to be carried through detailed

analysis of alternatives

Potertially viable.

Potentially viable.

Not appropriate by itseif, way be vesd as 2 support techeology

Not appropriate by itveif, say be wsad as a support technology

Mot appropriate by itself, may be wsad a3 2 sepport tachnology

A process used to cover turied wastes to pravent tnfiltration. Not appropriate by itself, may be wsed 2s & support techeology

Difficult to determine integrity of barrier.

Difficult to deterwine integrity of barrier.

Potentially viable.

Potentially viable.

Difficult to deterwine integrity of barrier.

Interiocks say be difficult to saal.

Ditficult to assure comtinuity of barrier, leakage may

Not a iate by itself be vsed a
hy w by )y

ot wrowhh {tolif be voed 0
technology. ™ il

Not uprwruu by itself, nay be used as
tachnology. !

Not fate by itself be veed as
hy lﬂr.:' by . .y

ot 1ate by 1teelf be wsad as
b '&n’:“ by ) Y

Not iate by itself, say be esed as
Cechmoiony. i

|
4
| 3 Brout Injection 1 Pressure injaction of grout at depth through closely spaced
| drilled holes.
i
i U
! 1-1 5aii-Bentonste Slurry Mall | Trench excavated while filled with a bemtonite water slurry.
} b ~ee——-——— [rench 13 backfilled with a so1l-bentonite mix.
i (
) e e
i 1-1 Cewsnt-Bentonite Slurry Walll Trench excavated while filled with a cement-bentonite water
| I slerry. sets up and forws the wall.
| |
| i
|- - |
[ vertical Barriers 44 Brout Curtain { Pressure injection of grout in & regular overlapping pattern
I ] of drilled holes.
i |
| | v e —_
[} i [N Sheet Piling 1 Driven steel sheet piling.
I | | et b ettt e
i I |
b | e ey
1-1 Contairment [N} (-1 Vibtrating Beam Wall 1 Vibrating force ysed to advance & steel beam into the ground
| - e - A b e bttt ———— ang (R)ection Of 2 relatively thin wall of cewent or bentomite occwr.
] i a beam is withdrawn.
1 |
1 i e
t ] t-1 Clay 1 Compacted clay.
| | | et
§ { |
| 1 | aad
¢ | -3 fuphait 1 Spray application of & layer of asphalt or asphaltic
1 1 { e roncrete.
i | 1
i [l | —————————
| | 1-1 Concrete 1 Corcrete slab.
| i | —
: 1 !
| e - I —
| -1 Capping tel-| Gravel-Clay 1 Compacted clay covered with gravel to provide erosion and
l I R T ~—-———-=—— moisture comrol,
1 ' |
! ( ) e
1 ¢ 11 Sorl-Clay | Compacted ciay covered with s0il to provide erosion and
I 1 | et ~vesmeems go1sture comtrol.
i t |
t i | e
] 1 [N So0il-Synthetic Liner | lepermeable synthetic membrane covered with soil to provide
1 i | et it e s eee preatection of the Liner,
FULUURE 2 ! T
ITENTIFIZ F10N OF APPI T aRLE TECHNO.OGIES AND PROCRESY OPTIONS FOR THE LuGeuniGuaei[ (N[T

ALSCU AMACONTA WEL SiTE, UNADENBUTTENM, OWIO

a support

a sepport

» sepport

a support

& sapport

& support

.9130009

z
C



v g

“Aont

BENERAL
OPERABLE UNIT RESPONSE RCTION REMEDIAL TECHWOLDBY PROCESS OPTION DESCRIPTION APRLICABILITY

{ I | Soil- Syn!hehc ler, Clay | Compacted clay covered with a hetic membrare followed Potentially viabie.
! —— e ————— by 2 ﬂrum’tlfntw layer ard top soil to provide erosion
| and moisture rontrol.

elements to provide infrared energy for inCineration

e me = || Rotary Kile incinerator | An Incinwrator using rotating refractory kiln. Voluses too wmall for onsite incimeration.

-t Pyrolitic Incinerator | Incinerator vsing heat 1n the absence of air to thermslly Volwses too small for onsite incineration
e degrade volatile .aum‘mwrhm fesidual solid is
[ and ash.

fiams 2-!

-t Fluidized Bed Incinerator | An incinerator with turbulant bed of inert granuiar saterial Volwms too small for onsite incineration. (Cont Lnuad)

e {gand) to improve the transfer of heat to waste streass.

I
|
i
| - [
i Cont ainment -1 e S e
[ (eontlrmdl 11 (-t Diversion/Collection | Dikws and berws, charnels, terrace and benches, chutes, ot qurhtl by ttself, way be wsnd as a support
R kel | : seepage basing and diches. technology.
| i
} ! |~
1 1-{ Surface Water Control 1-|- Sradi | Technigue to reshape the land surface to saage surface Mot jate by itsslf be wsad a8 2 support
i 0' i water m:ltrahnu, ren off and to comtrol eroston kmm;oly. u e
t
i [Je—
I I-¢ Soil Stabiliration { Cowent, quicklime, or other ing materials mixed to Not iate by itself, may be wsed as a sepport
1 e Create 2 sea] to Einisize in !l!l‘it’?m and to romtrol tm{oly. '
i erosion,
. - -
11 Remova} I-1-1mechanical Transportationi mlm or partial resoval involving excavation of Not qarqrmo by iteeif, say be weed 83 2 support
1 aminated materials for omsite or off-site disposal, technology.
I
i
\ Disposal of wastes in an off-vite ACRR landfill. Potentially viable.
}
I
{
| Disposal of wastes in an on—s1te RCRA type landfil:. Potentially viable.
{
1
] -
! 1=l In-situ Biodegradation - 1 Soll lntrwm with on and netrients to emhance Volumes too ssall for comsideration.
' i | degradation of orgamics.
t {-1 Biologiral Treatseet 1-|
! i |
i i 1-# OmSite Landfarwing 1 Soil spresd over land for biological degradation with Volumes too small for comsideration.
I | sicroorganisas in asrated and nutrient rich soils.
| '
S MATERTAL -1 i
{cont L nued) | I :—l Consrt -Based 1 Slurry‘of wastes and water sixed with fortland cement to forw Not appropriste for PCB.
i | a solid.
i ) |
1 1 }
h .
t ; -1 Thermoplastics | Drind waste heated and dispensad through a heated plastic Mot appropriate for ACB.
! } — ) matric of ssphalt, bitumen, paraffin, or polyethylene to
i ! Soligdification/ -1 form 4 solid.
t | Stabilization [
| Poemen — |~
i | It Organic Polymer | Waste wixed mith & poiyser/catal (urea—fomaidehvda or Mot appropriate for PCB.
1 1 | viny] esterstyrene polywers) to forw a solid.
| | |
] t }
l | I-t Glassification 1 Waste sixed with solten glass to form a solid, Mot appropriate for PCB.
| | )
1 | |
| 1 N
i i i-1 Line—Based “fﬁ“ ru:tm w m:ln?fm« llm—‘rl umz:‘m“ -tl-;m Mot approgriate for A3, bad podei Mty iable
i ] B R & ast furnace s n dsst) to
| i fore + soild, " Ve Farg 1‘!‘/5",“/1,” ol e AL
l } lesy ¢4 4. D0, ¢ by (78
| ! I-}  Fluidized Bed Combustor | Waste in a fine granualar state fluidized by a blowing pas Voluses too ssall for ongite In:lnlrlhon.
i i i for incineration
I el | |
-1 DnSite Dontrol/ 1 } — e
1 Treatwent [l i-1 Intrared Incinerator { An incinerator wsing silicon carbide resistance heating Voluses too ssall for ongite incinerstion.
1 |
| ]
{ 1
|
|
{
i
1
l
!
3
|

|
|
} comprised of fix
|
i
|
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GENE RAL
RESPONSE ACTION

OPERABLE WNTE ROEDIAL TECHNO 06 PROCESS OPTION DESCRIPTION
1 | [— ———
i 1 -4 Cement or Lime Kiln | Cowert kiln to incinerate the wastes by cowbustion
1 { [} Incinevator 3
I | i
I ! |
[ | | —e—r e e ———
| 1 (-] Wultiple Hearth Incinerator { Maste fed to the furnace roof of incinerator to combwst
: : | valy through a sevies of flat hearths.
|
i i i
1 t I-1  Molten Salt Incinerator 1 Injection of wastes beneath a bed of molten sodius carborate
: : ‘I for incineration.
! ' | e
| | -1 Hlyrl!Tutm Fluid 1 R patented reactor at & very high tempevature (aboct 4080 F)
: ll } ] Wall Incinerator 1 to reduce organic wastes to thelr elewental state.
| I i
[} 1 [
1 I 1-{  Plosma Arc Incinerator | Emrfy in ionized En wolecyles generated by plassa arc
: II : pyrolysis process to cause dissociation of organics.
i =i Physical/Chemical I-1
1 | Treatment (continued) ( I-i Circulating Bed Incinerator § Conventional fluidized beds at higher velocities and with
] 1 finer sorbents than Fluidized bed aystess for incirevation
| |
t ]
! 1-1 Industrial Boiler/Furnace 1 Wastes used as swpplamertary fusl to coal, oil or natural gas
! I | in fire tube and water tube of indestrial boilers.
i |
[ 1.
1 1-1Microuave Flasma Incinerptor | Catalyzed microwave process using short duration, high
] | wnergy pulses of micromave to activate oxygen and
| | organic wolecuies at a metal surface.
SHAMD MATERIAL- | 1
(cont 1nued} i { T
1 (-t Thersal Desorption | R process used to therwally desort volatile organic
t t (VOC) from soil increasing temperature.
i |
i b
i (R 5011 Reration | Reration of soil via injection wells used to prosote sicro-
i P oot b1l biodegradation and to strip volatile organircs frow soil.
3 (
3
{ bl Soil Washing | Water or steaw usad 1o wash or volatilize and flush organics
]

fros ol

i Injection/broutang (in-situ) | Pressure injection of grout at depth through closely spaced
B odeviidhisweois drilled hoirs to sol1dify contaminants.

| Vitritication ] High current of electricity passed through a media for
e A ~—— gradual meiting of the -d!n to volatilize organics and

i
t
1
! 1norganics for collection at the ground surface.
i
1
!

-t Solvent Extraction | Solvent Introduced into a contactor where it mixes with
- oo ———~— 01} an0 elutriate is collected and later trested.

| f*n'wml Destruction |1---! Incineration | Permitted RCAA facilities used to Incinerate soils.
-1 Off-Site Treatwent -]

)t Biological Ireatment 1-—! Landfarming I Soils a0 over land in licensed landfare. Biological

IR e e e degradation with wicToOrganises in serated and nutriewt-
rich soils.
tinciude sludges and associated contasinated |!.mls.
o Fooo
L ECEND

f Kot applicable far te Ao gy 40 ceen ny

LR

Voluses too small for

Voluses too wmall for

Volwees too small for

Voluses too smal! for

Volumes too wmall for

Volwses too waall for

Volwms too small for

Voluses too small for

APALICRBILITY

orsite incineration.

onsite Incineration
omite incineration,

onsite incirevation.

omite incineration,
orsite incineration.
omsite incimeration.

omsite incineration.

Mot appropriate for PCB.

Mot appropriate for PCB.

Not appropriate for PCB.

#ot appropriate for PCB.

Not appropriste.

Mot appropriate for PCB.

Potentially viable.

Not available commercially for PCB contaminated moils.
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-1 Surface Stabiliration i-

|

REMEDIAL TECHNOLOBY PROCESS OPTION DESCRIPTION
| Nore {
| Fencing ) fencing of the site to restrict access.
| Deed Restriction 1 A1l deeds for y within pot ially contaminated areas
B to include restrictions on use of .
-+ Capping { A process used to cover buried wastes to prevemt infiltration.
| ——
t
{
Dust Comtrol 1-i-1 Coffertan | Cofferdans comstructed around a contaminated area to isolate
- : that area frow stress flow
|
| ]
1-1 Sediment Control Barnerl-:-l Curtain Barrier i Barriers more durable and effective than cofterdass.
!
1
|

-t Revegetation

- Bloch Displacewsnt

1 Vegetation cover used to stabilize intersediate cover
surface.

1 Controlled lnjuc(lm of slurry in notched injection holes to

. produce horizontal barrier beneath the contaminants.

i
|
-1 Horizontal Barriers 1-|
|
t

-1 Brout Injection

-1 5ail-Bentonite Slurry Wall

| Pressure injection of grout at depth through closely spaced
drilled holes.

1 Trench excavated while filled with a bentonite water slurry.
Tremch is backfitled with a soil-bentomite mix.

| Coment-Bertonite Siurry Walll Trench sucavated while filled with 3 cewemt-bentonite water
slary. sets up and forms the mall.

LFNTIF10ATIEN OF AP

|
i
I
|
i-
!
[}
I
1
]
i
|
1
{
1
|
|
I

-t frout Curtain 1 Pressure lngolctim of grout in a regular overiapping pattern
of drilled holes.
-4 Gheet Piling | Driven steel sheet piling.

| Vibrating heas Wall 1 Vibrating force used to advance a steel beas ynto the ground

and injection of cement or bentonite as beam 15 withdram.

-l Clay 1 Cowpacted clay.

-1 fsphait | Spray application of a layer of asphalt or ssphaltic
concrete.

| Concrete | Concrete slah.

I Bravel-Clay | Cowpacted clay covered with gravel to provide erosion and
woisture romtrol.

| Sotl- Clay | Compacted clay converted with soil to provide erosion and

—+—— moisture control.

| luperseable synthetic sesbrane covered with soil to provide
—seamae protection of the jiner,

o
/- PN
FLGURE 2 2 1 ' ! '
TECMNOLUTES ANG PROCESS OPTIONS FOB THE SWar® OPERABLE uNIT
CNADENHUTTON, UH1OD

CABLE
ALBCO ANALONDA WFIL S°TE,

APRLICRBILITY

MCP reguires no action to be carried through detalled
analysis of alternatives.

Potentially viable.

Potentially viadble.

Not appropriate by itseif, say be used a5 & support technology

Not appropriste by itseif, say be wsed #s 2 wupport technology

Not appropriate by itself, say be wsed m & suwpport techeology

Not appropriate by 1tself, say be wsed a3 a support techmology

Difficult to determine integrity of barrier.
Difficult to deterwine integrity of barrier.
Potentially viable.

Potert ially viabie.

Difficult to deterwire integrity of barrier.
Interiocks may be difficult to seal.
Oifficult to sssure comtinuity of barrier, lsakage may occur.

Mot tate by itself, msy be used a5 1 support
Sechnotogy.

Not aﬂrowilt! by itself
echnoiogy. !

Mot lprwrutl iteelf,
technotogy. b !

Mot
tachnology.

Mot lprvwl-h itself
tachnology. b !
Not lprnw'uh by itself.
echnology. !

+

iy be vsed &8 2 support
way be vsed 3 & support
tate by itself, may be wsed 25 2 swpport

may be wsed as a support

ady be wsed as a support

C91cU00



GEMERAL

OPERABLE UNTT RESPONSE ACTION REMEDIAL TECHNOLOEY PROCESS 0PTION DESCRIPTION RPRICABILITY
{
| i i- _ Soil-Synthetic Liner, Clay | Compacted clay covered with a synthetic wesbrane followed Potentially viable.
| 1 ———————=—— by & drainage/filter layer and top toil to provide erosion
] I and moisture control.
| il |
I-1 no::_i:. 1-t
[ .g._iV b I-t  Diversion/Collection | Dikws and berws, chanmels, tevrace and benches, chutes, Mot a iate by itself, may be used as a support
] e - __ " seepage basins and diches. technology.
1
| | |
1 1-} Surtace Water Control 1-1-) Brad: 1 Techni to reshape the Jand surface to manage surface ot iate jiselt be wsed as » support
{ e __ e water _c.ﬂ:q-:o:_ run off and to control erosion. :B_Le-«. b g
|
{ 1
\ 1-¥ So0il Stahylization } Cowert, quicklime, or other ing waterials mixed to Not 1ate iteelf. be wsad 2s a2
i create' s seal to mimmize in :»Zﬁg and to rcontrol :h’nuﬂ"ﬂ. by el sepport
1 srosion.
|
-1 Rewova | i —-iMectanical Transportationt Complete or partial removal involving excavation of Mot a iate by itself, may be wsad as & sepport
[ saterials for on-site or off-site disposal. tachnology.
!
[,
11 Htfsite _,-R:: | Disposal of wastes in an on-site RCRA type landfill. Potentially viable.
| e ——
i
[ c:m:n :3:: 1 Disposal of wastes 1n an off-site RCRA landfill. Potentially viable.
[
i
i
) -1 Insitu Biodegradation | Soil irtrodeced with o and rutrients to enhance Organic comtamination is too low to consider biodegradation.
t i bioiogical degradation of organics.
| 1-} Biological Treatwent ..."
| ]
| i -t On-Site Landfarwing 1 Soil spread over land for biological degradation with Organic comtamination 12 too low to consider biodegradation,
i | microorganises 1n aerated and nutrient rich soils.
I |
| I
| NPOUNDMENT - - | 1-4 Cement -Based 1 Slurry of wastes and water mixed with Portland cement to forw Heavy metals say not be stabilized
{cont inued) i | " 4 solid.
{ §
{ | "
l ) - =
t 1 =11 Therwoplastics | Dried waste heated and dispensed through a heated plastic Not appropriate.
| [ [ matric of asphalt, bitusen, paraffin, or polyethylems ta
i [ - | fore a solid.
! | |
I 1 i
§ 1 [N Organic Polyser 1 Waste mixed with 2 8_«!\2.-—«-" {urea-fosaldehyde or No approgriate.
] } i viny) esterstyrene poiymers) ta fore a solid.
| { {
i i i
t 1 -1 Glassification § Waste mined with solten glass to forw a solid. Not appropriate.
I I I
I 3 ]
i I |-
t 1 -t Lime-Based | Waste reacted with lise and fine-grained siliceous material Potentially viable.
! QQJ ash, _q.n.a..:a Blast ‘turnace $lag, cemeit Kiln ouit) 1o
! ore a soll

-} Fluidized Bed Combustor ) Waste in s fine granualar state fluidized by a blowing gas for Not applicable for eetal contamination.

e ~=- -~ deqrade <o_~.:ah=no_= portion. Residual solid is

Q!_._ml_ of fixed carbon and ash.

]
I
[
s [
i i !
b i 1 incineration.
- = - |
11 O Site 9:»3. -1 !
)t Treatwent il [ infrared Incinerator | An incinerator using silicon carbide resistance heating Mot applicabie for wetal comtamination,
| o B B anmb et - - elements to provide infrared energy for incineration.
I -1 Physical/Chemical -t
i il Treateent It
] b o -o-—== bob Rotary Kiln Incirerator ) An ancinerator using rotating refractory kiln, Not applicable for wetal contamination.
I ! |
' 1
I | oo - e
i bl vﬁd_;: :.231:9. | Incinerator using heat in the absence of air to thermally Mot applicable for setal comtamination.
i | e
i t
| !
1 !
i |

| : :::& wl_ Tx 1ner., .3‘ I fAn incirerator with turbulsnt bed of inert granular saterial
-~-— (sand) to improve the trarsfer of heat to waste streass.




GEMERRL
RESPONSE ACTION

PROCESS 0PTION DESCRIPTION

Cowmnt or Lime Kiln

] J Cowent kiln to 1ncinerate the wastes by combustion.
f - Incirerator |

| Multiple Hearth Incimerator | Wastes fed to the furnace roof of incinerator to combust
successively through a series of flat hearths.

| Molten Salt Incinerator ) l;,,mm of wastes bensath 3 bed of wolten sodiuw carbonate
for 1ncineration.

OPERABLE INIT REMEDIAL TECHNOLOBY
| | |
| | |
1 i |
i ] |
| 1 |
| t |
| i )
| | |
1 i 1
{ I |
| { 1
| | |
| i |
| I |
| ] i
| 1 |
' ' i
| | |
| | |
I i I
I ] |
} | e e e |
| 1- Physical/Chemical i-1
| Treateent (continued) 11
! i
| ]
i 1
§ i
i 1
! t
i [}
[MPOUNDMENT —~ | i
(cont inved) 1 :
1
i i
I i
i I
1 |
i I
| |
{ |
{ \
i |
]
|
1
i
I
]
|
|
|
I
i
|
§
1
|

1 Hagh-T ature Fleid } A patented reactor at a very high temperature (about 40M F)
' Wall Incinerator t to reduce oryanic wastes to their elsmental state.
! Plassa frc Incimerator 1 Eery in 10nized molecuies gererated by plasas arc
pyrolysis process to cause dissociation of organics.
} Circulating Bed Incinerator | Comventional fluidized beds at higher velocities and with
finer sorberts than fluidized bed systess for incinwration.
lementary fuel to coal, oil or natural
in Fire tube 4nd hater tebe of Incestrial’boilers. it
IMicrowave Plasma [ncirrator | Catalyzed micromave process using short deration, high
pulses of microwave to activate orygen am!
organic solecules at a wetal surface.
t Thersal Desorption 1 A process used to thermally desort volatile organic
(VIC) froe soil increasing temperature.
! So1l Aeration | Reration of s0il via injection weils vsed to promote micro-

bial tiodegradation and to strip volatile orgamics from sosl.

-1 Soil Washing | ¥ater or steas vsed to wash or volatilize and flush orgenice
e s from s031.

I Injection/Grouting (an—situ) ) Pressure injection of yrout at depth through closely spaced
~E———————--nq--~‘ drilied holes to solidify contaminants.

-1 Industrial Boi ter /Furnace l Wastes used a3
-1 —TX;';;E—;“M | High curremt of electricity passad through a media for
s eee—ee—~ gradual melting of the -d!n to wolatilize organics and

inorganics for collection at the ground surface.

-t Solvent Extraction 1 Solvent introduced into a rontactor where it sives with
b e~ %01 and #lutriate is collected and later treated.

| Thermal Destruction

Incineration ) Permitted REAR facilities vsed to incinerate soils.

I-
—_ 1

-t Dff-Site Treatwent |-}
|

)-

| Biological Treataent

I =1

tandfareing Soils s over land in licersed landfarm. Biological

+include sludges and associated contaminaled scils.

LEGEND

[: Nt apslicable for et

LUKy 8 reent i

PO degradation with gicroorganises 1n asvated and nutrient-
rich soils.

APALICABILITY

Not applicable for metal comtamination

Mot applicable for eetal comtasination,

Not applicable for metal contasination

Not applicable for mwtal contasination

Not applicable for metal comtamination

Not applicable for metal comtamsnation.

Wot applicable for metal contamination.

Mot applicable for metal contamination

Mot applicable for setal comtamimation.

Mot applicable for metal contasination

Not apglicable for setal contamination.

Not applicable, shaliow water table.

Difficelt to determine integrity of barrier.

Mot appropriate.

ot appropriate.

Mot appropriate for wetal contamination

Mot applicable.

FICURE 2-2
(Cantinuad)
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GENERAL

SCRIENING CRITERIA

PROCESS OPTION EFFECTIVENESS AND IWPLEMENTABILITY RELATIVE COST

Effectiveness deperdent on maintenance and implementation

Low capital, and maintenance rosts.
into the future. Comeonly available technology.

Effect Lveness dependent on saintenance and 1mplewentation
into the future. Commonly available technology.

Low capital, and saintenance costs.

-+ So1l-Bentomite Slurry Wail | More effective than other contairsent barriers and provides  Low to moderate capital and maintemance costs.
lower perweab:lity and higher capatibility. Can be constructed
using available sources and known engineering practices.

| Offsite Lanofill 1

OPERABLE LNTY RESPONSE ACTI(N REMEDIAL TECHNOLDEY
(- Mo Action | Mone i
[ e e
|
§ - e
1 -t Fencing I
| o e it |
P s Restrictions |
| t ——
| It Deed Restriction 1
| e e
]
]
¥
I
!
t 1-1 Vertical Barriers I-
\ [,
|
I Containment [ |
[
| |
i 1
I I i

INPOUNDMENT- - - | 1) (apping |
1
i
|
i
I
|

i On-site Disposal i

- So.
i

On-S1te Control

#Inciude sludges and associated contaminated soils.

LFLFND

Lo

arried torvard for s leioso: e e oeinpment

- b Lime-Basad

©ALPLICABLE REMEDIAL

-1 Cement-Bentonite Slurry Waill Less effective than soil-bentonite walls, .«u_nw:m Low to soderate capital and saintence rosts.
sore able and resistant to fewer chewicals. Can be con (more capital cost than so1l-bentonite siurry welll
structed using dvisiable sources and known engineering pract ices.

-1-1 Soil-Synthetic Liner Clay | Reliable and effective given proper maintenance. C[an be com Low to woderate capital cost.

e s m——m e~ structed usIng available sources and known engineering practices.

Reliable and effective technology for contairment of the sourcedigh capital costs.
of contasingtion. Can be constructed using abailable sources
and known engineering practices.

Reliable and effective technology for contairment of the sourcetigh capital costs, and moderate operation, and
of contamination. Can be constructed using abailable sources maintenance costs.
and known engineering gractices.

1 Effective tn containing wetals. Can be isplemented using
- e e ——— proper1tory forwulations and technology.

Lom to woderate capital cost.

€55 OPTIONS FOR THE IMPOUNDMENT OPERABLE UN!T

ALSLO- A U S1TE, CNADENMHUTTON, CHIO

8916000
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BENERL.
OPERABLE UNTT RESPONSE. ACTION REMEDIAL TEDHMOLDGY
ief No fAction 1-—1 Nore: |
i Fencirg ) ;

f Deed Restriction I

P
!
'
| e e e e
t
!
t
I

SCRFENING CHITERIA

PROCESS OPTIOM EFFECTIVENESS AND IWPLEMENTABILITY

Effect iveness g i tat ion
into the futore. Cn-mly available techmology.

Effectivenens and ation
into the future. [:t-unly lVllllhl! tmloqy

-1 Soil-Bertonite Slurry Wall t Ior' effective than other comtainmemt berriers and provides

e e——————————— |owsrr permeability snd higher compatibility. Can be
isplemented using known engineering practices.

|

|

=}

H Vertical Barriers -1
|

i

-t Coupnt -Bertonite Slurry Hall! Less affective tham soil-bemtonite u!ls‘ typically more

perweable and resistant to fewer chewica

WP MTERIAL -

! Uﬂslte tandhll 1

t-1 Uff-Site Treatwent )---!  Thersal Destruction

+Include sludges and associated mt-imt{d soils, |
C i !
LEGEND , '

i Ner carried forvard For alternetior tove pmer:

Capping I——l Soil- Syvvthdlr le Cl.y { Reliable and effective provided Yim proper saintenance.
T e - ¢ resoerces and technology.

Rl --=—- Can be ronstructed vsing availab

Reliable and effective for portion of waste material with
PCE concentrations less than 509 ppm

using availablp resources and engineering.

Reliable and effective for portion of waste waterial with
PCB concentrations less than 508 ppe

using available resources and engineering.

Incireration | Nost effective techmology if implemented at incinerator
e e pevmitted for PCB incineration.

s

FIGURF 2-4

REENING OF APPIICARLE BEMPOIAL AND PROCKSS QPTIONS FOR THE SWAMF OPFRARLF IN[T

ALSCO-AMACONDA NPT STTF, GHADERMUTTON, OHIO

1

Y operation
and mainterance in a RCRA type landfill. Can be romstructed

‘ operation
and maintenance in a ACAR typ tandfil). Can be comtructed

RELATIVE COST

Low capital and maintenance rosts.

Low capital.

Low to woderste capital and maintenance costs.

Low to moderate capital and maintence costs.

(more capital cost than soil-bestonite siurry wall)

Low to moderate capital cost.

High capital costs.

High capita) practices rosts.

High capital cost.
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[ AR Al

% IR B j ;
CUMMARY O CDST ECTIMATES UF REMEDIAL ACTION A TERNATIVES ) ‘ .
S { . ; ;
f B ! C Bt
REFERENCE PRESENT (a) TOIAL
AL TERNATIVE CAPTIAL ANNUAL WORTH OF PRESENT
N DESCRIPTION cost 0&M COSES D&M COSTS WORTH
s s s s
i NC HCTION (FENCE, MONITUR, DEED RESIRILT.) $91,000 3£/, 000 $1,044,718 $1,135,718
e CONGOL 1DATE/CAP IMPOUNDMENT, INCINERATE HOT SWAMB, $1,637,000 $85, 000 $1, 325, 389 32,962, 389
CAP/SLURRY WALL REMRINING SWAMP, FLOOD KERM, AND TREAT/
MUNI TOR GRUUND WATER
; OF “-S1TE TRERT/LANDFILL IMPOUNDMENT, INCINERATE HOT $4,265,000  $76, 400 $1, 185, 054 $5, 450, 054

SWAMP MATERIALS, OFF-SITE TREAT/LANDFILL REMAINING

SWAMP FR19 MATERIALS, AND-REATMONIFOR-GREUNDWATER

4 OF° SITE TREAT/LANDFILL IMPOUNDMENT, INCINERATE SWAMP $7,572,000 %76, 000 $1,185, 054 $8, 757, 054
MATERIALS, AND TRERTTMONTTOR GRODND RATEN—

5 ON-SITE TREAT/LANDFILL IMPOUNDMENT, INCINERATE HOT $5, 116,000 3101, @00 $1, 886, 730 $7, 002, 730
SWAMP MATERIALS, OFF-SITE TREAT/LANDFILL REMAINING
SWAMP FR19 MATERIALS, AND TREASYMONITUR GROUND WATER

t ON SETE THEST ACANDE TLL TMPOUNDMENT ) TNUINERRTE  SWAME $7,055,000 $1c21,000 $1, 866,730 48,941,730
MA ERLAL G, AND THMBRT/MUNTTOR GROUND WATER

¥ UN SITL TREWT LANDE TL L ITMPOUNDMENT, INCINERATE HOT SWAMP $2,817,000 $127, 000 $1,980, 287 $4,797, 267
MA ERIALS, ON SITE TREAT/LANDE ILL REMAINING SWAMP F@13
MA ERIALS, AND TREASYMONITOR GROUND WATER

ta) Present Worth = Annnal 08M Costs ¢ Present Worth Factor
Present Worth Factor fur a 31-year period based on 10% discount and S% inflaticn rates = 15,593

PEtcu00yY



[ A BELE A

A L TERNRI I VE 1

Capliat cosT
ITEM NOI DE&CR[PTIUN I UNIT JQUANTITY I UNIT COSsT I TOTAL COST 1
T cowtewee wes s T e se0,000 |
LT e w0 w5 0 sw00 |
o lewmwERmG e s Hems 1 02 0 x 1 1s 1 swse 1 si0500 i
lcmimecis s isc w110 1 x 1 15 0 siesee 1 o500 |

6160000

<



TABLE Ac

ANNURARL DPERATION 3 MAINTENANCE costrs

EEiRCRIAEZESITTISEoIul

VITEM NOI DESCRIPTION I UNIT 1GUANTITY I UNIT COST I TOTAL COST |
T RONITONING PND STATISTIORL ANALYSIS 1 1 1 a1 stesen 0 eieoee
VT avemn mebvecoation C | seneee 1 w0, 000 |
Ly ConTineNCIEs @ 1% Tems 1 ta e Ve s a0 e
LT e e e ez
jesszzzsasszsssasnsss sazsas=sas= ZE=saz=sEissssisssSsssSssIa=IEssSSsSSssSessSssEsssisssrssssssszssszsssszsssae|

(@) $200,0(® at the end of every 5 years, prorated over 5 years using Straight Line Depreciation
Method

9610000



T ABLE As

ALTERNATIVE N

IITEM NOI DEbCRIPTlON | UNIT 10UANTITY I UNIT COST I TOTAL CDST

I 1 IEXCAVATION, IMPOUNDMENT (TEMPORARY STAGING) I CY 1 5,200 i 315 I $79,500 |
O ioeressent Fom ST w1 s
|3 ibORRON 1O RAISE CEVEL, 4 FEET 1 ox 1z 4 s 4 wi3e0e
L ooumE R e TARE A3 1 s 011 sceom 1 scteee |
D GACKFIL_ (FROW TEmPORARY STRGING Do s 0 s 0 seneee
| ecomeeer e P
|7 IINCINERATION, HOT SWAmp (INCLUDES EXCMnoLING) | CY | S0 1 sicen | sce,e0e
| | (SEE TABLE A13) I [ [ ’ [ [
f-mmmne f o e R I s R R T frmmm e R !
] 8 ISLURRY WALL, SWAMP I SF | 16,500 [ $19 [ $165, 000 |
|9 IFIED mvESTIGATION, SLuRRY WL T T eesee 1 sea,eee
| o \CAD, INAUNDRENT D Sue (SCE TARE 1 1 S 1 some 1 T B
L0 oo seaw o FEET wen VR e 1 swe 1 sienoee
Vi comcece wes D s T e e
s ieamecniov s T heee 1 ke
T TR Ve v so,en
| 15 (CNGINEEFING @ 15% OF tTems 1 T0 15 T 160,200 1
o {;'ié&&}i;égéé{él";»lll>6%‘}}{;é'1“i6_iJ'"' R R i";];;"iﬁé S sion e
C e e . . S |

LEEGCUO0D



I AbLE A2

ALTERNATIVE <

I ITEM NOI DESCRIPTION I UNIT J10UANTITY I UNIT COsT I TOTAL COST
LTl MONITORING AND STATISTICAL ANLYSIS 1 1 11 h simees 1 sieses
|2 maivienence mo mseecTions T T T s amen
R P T T e seeae
|4 ICONTINGENCIES @ 15x fTEws 1 70 4 Cx 0 s 0 siees 1 sinees
T e e o T e

(a) 3200,008 at the end of every 5 years, prorated over D years using Straight Line Depreciation
Method

B6TCU0GY



TAEBLE R4

AL T E RNAIT I VvV E 3

capep l T A L cosrT
FITEM NOY DESCRIPTION VOUNIT JGUANTITY I UNIT COSY i TO0TAL COST )
T excvaTion, TMRONDNENT o or o mene a1 sansse
2 \oORROW BACKF 1LL/CONPRCT, NPOUNDRENT Do 1 smee 0 ve 1 s
|3 IOFF-SITE LANDFILL, IMPOUNDMENT (SEE TABLE Aier 1| Cv 1 5,37 1 s:es 1 1,567,450 |
C Cocwanion, sews 1o 1 a1 s 1 see,oe
I R EEET R T B -

| S TINCINERATION, HOT SWAMP (INCLUDES £XxC./HANDLING) I CY
| | (SEE TABLE 13)

'_..,._ /,|, ,,,,,,, e Ju—— e - -
| & 10FF-51TE LﬂNDFlLl, MEDIUM SWAMP (SEE TABLE Al4) | CY
| 7 JOFF-SITE LANDFILL, LOW SWAMP (SEE TABLE Al4) Cy
| B ISEEDING, SITE

|

|

)

|

I

|

|

|

|

i

| === Jrmm e e e e e e e it bl Bttt [

| 9 ICOMPLIANCE WELLS

[

)

|

I

1

I

1

1

| 13 ICONTINGENCY @ 15% ITEMS 1 TO 12

661cV006Y



TABLE A4

ANNURL NDPERRA 1

HITEM NOI DESCRIPTION I UNIT (W@UANTITY I UNIT COosT t TQTAL CAST |

i 1 IMONITORING AND STATISTICAL ANALYSIS T B 1 I $18,500 ] $18,500 |
L eienece mo mesections Y s0, 000 |
|3 s vee ReEvaLUATION ) - L T e senea |
4 IoNTINGENCIES @ 15k 1ENs 1 T0 4 T A $3,975 |
R frmm e e e e po e fomm e fmr o e 1

(a) $200,88d at the end of every 5 years, prorated over 3 years using Straight Lirne Depreciation
mMethod



LITEM NOY DESLRIPHON { UNIT 1Qu

1 1 1EXCAVATIIN, IMPOUNDMENT I CY
bommm e [ o e RS E BT -

ANTITY

bUNET COS5T i TOTAL LDtﬂ !

i |
A e -1
i 2 1 BORROW/BACKF ILL/COMPACT, 1MPOUNDMENT I LY + 95,570 [ $77,900 |
1= e I REEEE - e R |
[ 3 I0FF-SITE LANDFILL, IMPOUNDMENT (SEE TRELE At4) | Cv 1 5,570 I $:85 | $l,u37 450 |
fomm e | e e o IR b - R e
i 4 IINCINERATION, SWAMP (INCLUDES EXC./HANDLING) [ {0 $3,960,000 |
| I {SEE TABLE A13) [ { I
el [ - R B i
i S ISEEDING, SITE ISY 18,900 i Q. 6 I 35, 248 |
L R L e e e B |
' 6 ICOMPLIANCE WELLS tor 5 [ 38, dav ! $42, 000 |
R el T e B B L s R i
I 7 JVEXTRACTION WELLS Cor 4 I $10,000 | 349, 200 |
R f o I B B B B
| 8 WENCE bOFT 1 2,000 | $1S i 338, 00 |

i

|

f

'

I 9 IENGINEERING @ 15% 1TEMS 1 TD 9 ok 15 I $873,£48 $B73,£48 |
e i B B el I B |
] 10 (CONTINGENCY @ 15% 1TEMS 1 T0 9 f !
|=s====== sms=sass: issz===zz=o SEisizSssSsssSssSsssoSsSsSSEsSiszIIa =

cu000

)

T O¢



TARL L 53}

AL TERNAT I VE 4

FITEM NOJ DESCRIPTION I TOIAL COST
| 1 IMONITORING AND STATISTICAL ANALYSIS [ | | 1 [ $18, 509 [ ] 5;[;.5—10:0 t
|2 imatennce o npecTions T T e 0 e
L3 iaveas eevaLbarion 00 00 senes 1 swseee )
L ICONTINGENCIES 13k tTEMS 1 106 4 x 1 w1 smws 0 sear |
T T e el T s

(a) 3cd9,00¢ at the end of every 9 years, prorated over 5 years using Straight Line Depreciatiorn
Method
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TABKLE A6

AL TERNATIVE S

CAPILITAL CO0OST

| TTEM NOt DESCRIPTION | UNIT JQUANTITY I UNIT COsT1 ] TOTAL COST

ATt e T T e mare ws
L BoRROW BACKE 1L LCoMPRCT . IPOUNDMENT ey 1 sem se 0 srneme
| \eupemesuent romm, mponoment o
T Vet e T O
s o wTaTIon, on StTE T Vi T P R
s I
L lon SITC veuLT (RCRA TYRE) (SEE TABE Ater 1 1 1 sremese 1 00,000
O s 0 ierzee
L INCINGUATION, HOT SHAMP (INCLUDES CXC. memDLING I EY 1 se 1 srices 1 scoiose
| | (SFE TAEBLE A13) | t | |

| b--- - S T B B bom e e R
| 1@ 10FF S1 € LANDFILL, MEDIUM SWAMP (SEE TABRLE Al4) 1 cyY | £5@ ] $82Q ] $533, 000
|11 l0FF SI'E LANDFILL, LOW Swamp (SCE TREE M4y 1 v | oeee 1 aeae v arirenoes
S
P
P
| MOOEXTRRCHION WELLS b e s 1 840,000
1 15 ITENCE : Fl : 2, 000 : $15 : $30, 000
A T e e
T
y“1gu@amma;;;;;;:zaa' e T
T ) ) T T I

£€0cc6u000



FAblLl E At

ANNURL (S E RATITION 1 MAINTENANCE CO0OSsSTS

VITEM NOI DESCRIPTION I UNIT 1QUANTITY I UNIT CO5T I TOTAL €0ST 1
| 1 INONITORING AND STATISTICAL AWALYSIS 1 1 1 1 1 e300 1 3000 |
|2 immiviEnance an mseEcTIONs T e 0 saeee
3 s mevARTION @) 0 a0 swwee 1 sen e
o Z_:Eéf;}};éér]é}é“;'Ié;_i}ééé“l‘}E{;“" """" T Csis, 750 T e
R o oo o 1o, 700

(@) $209, 008 at the end ot every 9 years, prorated over 9 years using Sterarght Line Depreciation
Method

v066u0060



FABLLE 7

cArpl1TAL CosT
1ITEM NOI DESCRIPTION | UNIT (QUANTITY | UNIT cOosT 1 TOTAL COST |
e e e J o oo i
! & IBORROW/BACKF ILL /COMPACT, 1MPOUNDMENT 1 ovouosse o sl b tzzi?tf?_:
: 5 ISUPPRESSEN” FOAM o : LS : 1 : +30, 000 : $30,000 |
R e S
| s menseomanion, ovsie 1oy 1asee 1 w1 sereen i
| LAt s westes 4 ov 1 s B
|7 lnSITUGAULY (RCRA TYE) (SEE TRBLE A1 ) 1 11 1 soe.e0a 1 s700,000 |
| B L INCINCRATION, WP (INCLUDES EXCMANDUINGY 1 CY | 3,300 1 s1ce0 1 330,000 |
! n (SEE TABLE A12) i { f 1 I
R I S e e e S fmmm e Jrm e R et fmm o 1
1 9 ISCEDING, SITE j SY | 8,900 I 2. 60 I $5, 340 |
e omuene wews T T T T e 1 srz,e0e
L onowmenockens 0 T T e saeeee 1
1 "}a'ir[&té T T e e T g5 1 sao 000 1
Ui soy 0 T T e sreyeee
|GG e 5k 1Ens 10 0 1 % 1 s seeere 1 seieere
L s NI e 1 TtEms 1 10 1 e 1 s 1 seieere 1 seteere |

'6U000

)

G0



T AbL L

AL TERNATI

1 ITEM NOI DESCRIPTION

[ 2 IMAINTENANCE AND INSPECTIONS

l ——————— l ________________ i m e ————— ¢ —— - — —— -
! 3 I1S-YEAR REEVALUATION (a)

|7-_>-7_|_A, [P U0 S S T e
[ 4 ICONTINGENCIES @ 15% ITEMS 1 TQ 4

hommmmee b rmmmmm e -

A7z

MAINTENANLCE CosTs
I UNIT 1GQUANTITY I UNIT COST I TOTAL COST |
SO EERIAEEEESRISSSZISSSSS&SIIoIIizssSoSSSSSITomIsso==|
T B 1 I 335,000 | $35,000 |
|-—- - e B T I PR
D T 1 I 330,000 I $30, 000 |
e I P el (T |
I T 1 I 402,000 I $49, 000 |
el I Tl |
X 15 I $15, /90 I $19, 750 |
I T R e R

TotAL - $159, /5 |

(a) 200,800 at the end of every O years, prorated over 9 years using Straight Line Depreciation

Method

30ccv009
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1
!
|

TABLE 1)

ITEM NOI DESCRIPTION I UNIT IQUANTITY | UNIT COST | TOTAL COST &
e MEoime .iCEmEEES fiiiintCISSIESESSSSSSoSSSSSSSSSSSSSSSSCISERSSSSSSSSSISISSSsSSSSSISSSSsSssSSSsSsS=zs==ssssz==s=z|
: 1 IEXCAVATION, [MPOUNDM I CY 1 5,579 I $15 : $83, 550 :
"""" ©  HORROW/BRRE ILL/COMPALT, IMPOUNDMENT 4 O & mate 1 sta - $77,980 |
T lewmmrs o T T T T S T T T T e 1 saeeme
""" S ViReaTEnT Pan R S A
S | TRANSRORTATION, ON SITE ‘ Ve v T T e |

£ |1REATHENT (SOLID WASTES) e Taae 4T e T et 000 |

)l SITE VAT (RCRA TYPE) (SEC TRELE AL 1 1 11 o1, 050,000 1,050,000 |

o 1cvATION, Swams Do mese 0 ses C w61, c50 |

9 :[NCINIVRGTIDN, HOT SWAMP (NINCLUbES EX(T./HQNDLING): Cy : ";" ”:"msi,rém;"ﬁ“:Wﬁ”;g.é,»\;m?;\—:

i (SUE TABLE AL2) ) | t | |

| s - -1- R Bt Y |

1@ IGEEDING, 3ITE I SY | 8,90 | 2. 60 1 $5, 340 |

[ lComPLIANC: WELLS U e T T e L areene |

12 LXTRACTION wELes T T e T s40, 000 |

| L - O SR R S S A

13 IFENCE : sy : c, 0o : $15 || $30, 000 :

14 UIREATABILITY STUDY R P T +70, 000 |

i, . e e Ly

15 JINGINELRING @ 15% I1TEMS 1 TO 1S : % : 15 : $305, 068 || $3C5, 068 :

te ITONTINGENDY & 15% 1TEMS 110 T T
,,,,,,, I T ey

L0¢cv009)



I ITEM NOI DESCRIPTION

|1 IMONITORING AND STATISTICAL ANALYSIS
L2 manvenence ao inseecTioNs
|3 isvee ReevaLATION @)
T ICONTINGENCIES @ 15% 11ENS 1 T0 4

(a)

<00, 000 at the end of every 5 years,
Method

prorated over O years using Straight Live Depreciation

I UNIT JTOUANTITY I UNIT COST I TOTAL COST 1

. . e misiemisieisisemeceecesos)

[ T 1 I s35, 000 | $35, V00 |
————————————— Rl R R R T N
T T { I 335,000 I $35, 00 |
L T T T TR e
(TS T 1 I $49,00 i $49, 008 |

R B B bmmmmmm o e R 1
o 15 I $16,900 | $16,500 |

————————— T T L el LT L ey |
TOTAL $126,500 |

802¢006G0
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DOUBLE _INER CCGT

TTEM JUBNTITY  UNIT SRICE  TOTAL
TG,z 1609 CY 317 341, 000
£Q-MIL HDPE 4000 SF $9 $3€, 00
HYDRONET 4000 SF $4 $16, 200
£Q-MIL HDPE 400 SF $9 $3€, 200
SaND AND GRAVEL, 1° 1228 CY $12 $14, 400
FILTER FAERIC 4Q0Q SY $2 8, 200
LEAK DETECTION & LS $10Q, 202

LEACHATE COLLECTION SYSTEMS
TOTAL $251, 400

~ $8/5F



ITEM

TLAY, &
E@-MIL HDPE
HYCRONET
FILTER FAERIC
soIL, ta
TOP 30IL, &

SEEDING

TRELE

Ala

RCRA CAP UNIT PRICE

GUANTITY

&/3CY

SY

TATAL

UINT PRICE

%17,

$9.

$3.

1.

$12.

$12.

Q.

Q

2

[@)]

n

bad
(O]
wn

o+
i
n

$2. 9

333.6

~ $34/5Y



TRBLE Attt

CHEMICALS:
=Y ORATELD
CHLORINE

_IME

QTERS/POLYMER

SLUDGE DISPOSALS

LARGCR
MAINTENANCE
CARPITAL
ANALYTICAL
ELECTRICAL

CONT INGENCY

@ 1Q% OF
cosT

QUANTITY

2@ TONS
2370 LBS
LS

13@ TONS
292@ HRS
LS

LS
LS

SUBTOTAL
@ 1S% OF SUBTOTAL

B L s NT
UNIT PRICE TOTAL CQOST
$50 $1, 000
$Q. 2 $500
$3, 500
$200 $26, 000
$25 $73, 200
$160, 200
$20, 000
$15, 000
$299, 000
$44,850

TOTAL

$343, 850

~ $359, 209

00062211



TABLE Al:z

ON - SITE RCRA VAULT

ITEM QUANTITY UNIT PRICE
DOUEBLE LINER 23,020 SF $8.
DIKE 840 FT $i20.@

SURFACE PREPARATION LS
FILL (1@ FEET) 17750 *a) CY $15. 9
CRP 310@ Sy $34.02
SEEDING gsea Sy $d. ¢

TOTAL

(a)
43SEQ SF*1Q* #110%

TCTAL

$200, 200. 2
$76, 300, 2

$20, 000. 2

$105, 420. 3

$3, 200, 2

$€81,750.0

~ $720, 200

(@)
o
&
[

‘J

»
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TRAELE Al13

PCES INCINERATICON COST

ITEM COST, $/CUEIC YARD
/

INCINERATION COST : 700 (a)
PLASTIC DRUM (3@ GAL) 135 (o)
_LAEOR AT 1 HR/DRUM AND 263 ()
TRANSPORTATION AT 31,8 £l

EXCAVATION | 5 (o

TOTAL ~ $1, 200

(a) COST FROM CHEM WRSTE/MODEL CITY, CHICAGO, IL
(b) ESTIMATED COST



TABLE Al14

DISPOSAL COST

ITEM COST, $/CUBIC YARDS COST, $/CUBIC YARDS COST, $/CUBIC YARD
(PCE=0) (@ ppm (PCE (S@ ppm) (5@ ppm(PCB(S50Q pp
DISPOSAL COST czB (a) £e8 (a) 356 (a)
PLASTIC DRUM (3@ GFL) ~-- 135 (b) 135 (b)
LAEBOR AT 1 HR/DRUM AND $4@/HR -- 269 (b) 269 (b)
TRANSPORTATION AT 31,849 (a)/14 57 (a) 57 ta) 57  (a)
TOTAL ~ 4285 ~ $690 v $8c@

(a) COST FROM CHEM WASTE/MODEL CITY, CHICAGD, IL
(b) ESTIMATED COST

viccu000
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APPENDIX B
APPLICABLE OR RELEVENT AND APPROPRIATE REQUIREMENTS (ARARs)
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TABLE B.1
FEDERAL ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED
CONTAMINANT SPECIFIC
ALSCO—-ANACONDA NPL SITE
GNADENHUTTEN, OHIO
MCL
15USC2601 Toxic Substance Control
40CFRS0 NAAQS

Seccion 12 of the Clean Air Act (Public Health Bases to List Poliutants
as Hazardous)

Health Advisories, U.S. EPA Office of Drinking Water Standards
FederalAAWQC

RfDs, U.S. EPA Office of Researéh and Development

Health Effects Assessments

Carcinogenic Potency Factors, U.S. EPA Environmental Criteria and
Assessment Office, U.S. EPA Carcinogen Assessment Group

40CFR268.32 California Wastes



c0062217

TABLE B.2

SITE ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED
CONTAMINANT SPECIFIC
ALSCO~ANACONDA NPL SITE
CGNADENHUTTEN, OHIO

ORC6111.042 Regulations Requiring Compliance With National Effluent
Standards

OAC3745-17-08 1(B) Restrictions of Fugitive Dust Emissions
OWQs

ORC6111.04 Antidegradation Requirements for Waters of the State



TABLE B.3

FEDERAL ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED
LOCATION SPECIFIC
ALSCO—-ANACONDA NPL SITE
GNADENHUTTEN, OHIO
33CFR320-327 Harbors Act of 1899

33CFR320-329 Regulations of Activities Affecting Waters of the
United States

Executive Order 11988 Floodplains Management
16USC1531 Endangered Species Act of 1978
U.S. EPA's Ground Water Protection.Strategy
16USC661 Fish and Wildlife Improvement Act

Section 404 of the Clean Water Act of 1977

500

o)

Ly~

18
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TABLE B.4

STATE ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED
LOCATION SPECIPIC
ALSCO-ANACONDA NPL SITE
GNADENHUTTEN, OHIO

e 0AC3745-27-06 Solid Waste Disposal Facility Plan Approval
» (0AC3745-54-18 Location Standards

¢ ORC1502.06 Dams, Dikes, and Levees
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TABLE B.5
FEDERAL ARARS AND OTHER ADVISORIES

OR GUIDELINES TO BE CONSIDERED
ACTION SPECIFIC
ALSCO—-ANACONDA NPL SITE
CNADENHUTTEN, OHIO

40CFR264.310 Landfill Closure Requirements and Postclosure Care
40CFR264.92 and 264.99 Ground Water Monitoring
29CFR1904, 1910, and 1926 OSHA Requirements
49CFR107.1-1711.500 DOT Regulations for Hazardous Materials Transport
49CFR170-189 DOT Regulations for Licensed Material Transport
40CFR264.116 and 264.117 Use Restrictions
4OCFR268 Land Disposal Restrictions
40CFR264,228 Surface Impoundment Closure and Postclosure Requirements

TLVs, ACGIH

40CFR264, Subpart F RCRA Corrective Action and Ground Water Monitoring
Requirements

40CFR403 Pretreatment Regulations
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TABLE B.6
FEDERAL ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED
ACTION SPECIFIC
ALSCO—-ANACONDA NPL SITE

GNADENHUTTEN, OHIO
0AC3745-1-05(A) and (B) Antidegradation Policy
0AC3745-17-11(A) and (B) Permit to Install

0AC3745-17-11 restriction of Particulate Emission From Industrial
Processes

0AC3745-57-01 Environmental Performance Standards
0AC3745-66-14 Disposal of Decontamination of Equipment
0AC3745;50-44 Contents of "Part B'" Permit Application
0AC3745-54-90 Generator Standards

0AC3745-54-90 Through 99 Ground Water Protection, Ground Water
Standards, Point of Compliance, and Monitoring Program

0AC3745-31-02 Requirements

0AC3745-31-04 Restrictions

QAC3745-31-05 Criteria for Decision by the Director
0AC3745-32-01 Section 401 Water Quality Certification Required
0AC3745.05(C)(6) Licensing Requirementé

ORC6111.04 Acts of Pollution Prohibited

ORC6111.45 OEPA Approval of Plans for Disposal of Waste

ORC3767 Nuisances
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APPENDIC C

- SUMMARY OF REMEDIAL INVESTIGATION (RI) REPORT

ANALYTICAL DATA
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PARAMETERS

GENERAL CHEMISTRY

pH (1: 1)
Cysnide,
Cyanide
Fluoride

Nitrate

METALS
Alusinum
) Arsenic
Barium
Cadmi um
Calcium
Chromium,
Chromius,
Copper
Iron
Lead
Hagnes {(um
Mangsnese
Mergury
Selenium
Silicon
Silver
Zinc

Amenable
Total

Hexavalent

Total

CONCENTRATION

UNITS

pH untrs
ppme®
ppa
ppm
pps

ppm
ppa
pom
Ppw
Ppm
pm
ppm
pom
pom
ppa
(1]
ppm
ppe
pre
Pre
pea
ppa

See footnotes ar end of table

SLUDGE COMPOSITES-APR. 1985
TOTAL EP TOX®

8.40
0.05uf
260
110
0.4

29,000
30

130
t.ou
16,000
0.1
3.300
17
23,000
23
19,000
1,000
0.35
o.1v
350
5.0
96

Npd
0.03
0.03
1.7
0.3

16
0.01Y
0.42
0.01v
ND
0.0
9.3
0.0l1U
0.79
0.10
ND

0.0002
0.010
ND
0.03
0.03

or

TEST PIT VERTICAL

COMPOSITES-APR.

TP-6
EP TOX

ND

- 0.028

0.02
0.9
0.2

26
0.01y
0.44
0.01U
ND
0.01V
8.0
0.01v
7.5
0.02
ND

24
0.0002u
0.01U
ND
0.34
0.02

TP-7

EP TOX

ND
0.57
0.90
LS
0.4

7.9
0.01U
0.76
0.01y
ND
0.01Y
39
.01
0.50
0.12
ND

30
0.01L1
0.010
ND
0.04
0.24

1985
-8
EP TOX

ND
0.020
0.020
7.3
0.1

0.12
0.01u

“o.12

0.01U
ND
.01V
0.04
0.01U
0.02
0.13
ND
0.60
0.0025
0.01y
ND
0.03
0.01U0

TABLE C.1
! AND BP TOXICITY METHOD RESULTS®
WORTHERN [MPOUWDMENT AREA

ALSCO-ANACOMDA WPL SITE
GRADEMNUTTEN, OB10

TEST PIT SAMPLES-APR.

TP -6 TP-7
3.3-4 FT -2 fT
TOTAL TOTAL
ND ND
0.5u $50
39 1.200
66 1o
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
3.1 0.1u
46 11 000
ND ND
11,000 2 700
ND ND
ND ND
L 100 310
ND ND
ND ND
ND D
0.100 0.10u
ND ND

1985
TP-8

1-2 FT
TOTAL

ND
400
720
120
L1

ND

ND

ND

ND

ND
0.1
7,000
ND
2,300
ND

L1
300
KD

ND

ND
0.10U
ND

SLUDGE COMPOSITE

TOTAL

8.20
ND
680
3,900

42 000
32

43

3.5
ND
0.4438
8,800
2.9

2 800
29

ND

260
0.8%
1.7
ND

2.2
1,700

EF TOX
ND

0.020f

0.1U
0.005Y
0.0%9
0.020
ND
0.01u
0.15
0.03
0.13
0.005U
ND
0.44
0-00024U
0.085
ND
0.03
0.04

SLUDGE COMPOSITE & SOIL SAMPLE-NOV.

$-1 SOIL

9.4-10.0 FT
TOTAL EP TOX
8.20 ND
ND ND
90 0.020
360 (B8]
1.2y 0.2
11.000 5.3
16 0.005U
9 0.20
1.0u 0.005U
ND ND
1.2y 0.01Y
1,200 0.09
62 0.010
52,000 11
9.7 0.005U
ND ND
3to 1.2
0.6l 0.0002¢
1.9 0.005u
ND ND
2.0u 0.01U
160 0.25

S-1 soIL
10.0-10.6 FT
TOTAL EP TOX
8.20 ND
ND ND
8.9 ¢.g2v
240 1.0
L 0.2
5 000 1.3
14 0.0054
8l 0.27
1.ov 0.0050
ND ND
1.01 0.01u
200 0.0¢
75 0.02
$2 000 49
9.2 0.00%y
ND KD
270 1.3
0.53 0.00C2U
2.3 ¢.011
ND ND
2.00 0.011
51 0.09

1986

5-3 sollL

3.8-5.5 FT
TOTAL EP TOX
7.80 ND
ND ND
37 0.29
180 0.7
.20 0.2
7,200 0.5
12 0.0050
100 0.10
L ou 0.005U
ND ND
0.30J 0 ol
75 0.02
22 0.01v
23.000 0.13
12 0.005U
ND ND
i,100 6.7
0.56 0.0002¢
1.2 0.01
ND ND
2.0U 0.01U
54 0.01

n
5-3 s
5.5-6.9 FT
TotAL FP TOX
7.50 D
ND ikl
21 .24
170 1.0
1.2 p-2
7.500 @9
9.6 p.005L
110 405
Loy  P-0050
ND o
0.3035 P01V
I 201
7 2.01
24,000 ¢-03
2 9.0050
ND o
1000 B8
0.52  ¢-0002U
L2 e-012
ND o
2.04  P-01U
59 ¢-0t



TABLE C.1
(Continued)

SLUDGE COMPOSITE & SOIL SAMPLE-JAN. 1987

PARAMETERS CONCE:?;QIION SLUDGE COMPOSITE s?ala?gIET 7?;38?2Iét 7?537?31§T
TOTAL ‘ EP TOX TOTAL £P TOX TOTAL EP TOX TOTAL 2P TOX

GENERAL CHEMISTRY
pH (l:1) pH units 8.50 ND 7.85 ND 7.90 ND 8.40 ND
Cyanide Amenable ppm® ND ND ND ND ND ND ND ND
Cyanide Total ppm 5,000 0.02u€ 230 0.20 240 3.02u 8.3 0.029
Fluoride ppam 3,900 1.8 160 0.3 240 0.8 160 0.5
Nitrate PPOD 1.8U 0.1U 1. LU 0.1 1.2U0 0.1V 1. 10 0.16
METALS
Aluminua ppm ND ND ND ND "~ ND ND ND ND
Arsenic ppm ND ND ND ND ND ND ND ND
Barium ppm ND ND ND ND ND ND ND ND
Cadmi um Ppm ND ND ND ND ND ND ND ND
Calcium ppm ND ND ND ND ND ND ND ND
Chromium, Hexavalent ppm 1.8U 0.01U l.1U 0.01U 1.2U 0.01U 1.1U 0.01U
Chromium, Total ppm ND : ND- ND ND ND ND ND ND
Copper . ppm ND ND ND ND ND ND ND ND
Iron ppm ND ) ND ND ND ND ND ND ND
Lead ppm ND ND ND ND ND ND ND ND
dagnesium ppm ND ND ND ND ND ND ND ND
Manganese ppm ND ND ND ND ND ND ND ND
Mercury ppa 0.23 0.0002U 0.64 0.0002U G.10U g.0002U g.10u 0.3002U
Selenium ppa ND ND ND ND ND ND ND ND
Silicon ppm ND ND ND ND ND ND ND ND
Silver ppm ND ND ND ND ND ND ND ND

ND

Zine ppm ND ND ND ND ND ND ND

4samplis were collected during the following dates: April | to April 8, [985; November 17 to December 2, 1986;

January 26 to January 28, 1987.

PThe iadicated values represent the total concentration in milligrams per kilogram (mg/kg) or parts per million of the
corresponding parameter present in the sample.

CrEP TOX" refers to E P Toxicity leachate generated by the Extraction Procedure (EP) Toxicity Text Method, SW-1310 as

described in U.S. Environmental Protection Agency, 1984, '"Test Methods for Evaluating Solid Waste: Physical/Chemical-

Methods,' S5W-846, Second Edition Ravised Waste Characterization Branch, Office of Solid Waste, Washington, D.C.
duNp" indicates not determined.
€The limits for total constituent analyses are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
The EP Toxicity Test Method leachate analyses are reported in milligrame per iliter (mg/l) or ppam.
fuy" indicates that the compound was analyzed but not detected. The corresponding number represants the method
detection limit for the samplas.
871" indicates that the corresponding compound is present, but the calculated concentration Ls less than the specified
detection limitc .



TABLE C.2
SIMMARY OF HAZARDOUS SUBSTANCE LIST COMPOUND RESULTS®
NORTHERN IMPOUNDMENT AREA
ALSCO - ANACONDA NPL SITE
GMADENHUTTEN OH10

$ 1 solL S-t SOIL 5-3 SOIL §-3 SOfL 5 I VERTICAL 5-1 VERTICAL
PARAMETEKS UAS NUMBERY CONCENTRATI0N SLUDGE COMPOSITE SLUDGE COMPUSITE 9.4-10.0 FT .0 l0.6 FT 3.8-5.5 FT $.5-6.5 FT COMPOSITE COMPOS I TE
URITS APR. 1985 NOV. 986 NOV )9Hp NOV. 198 NOV. 1986 NOV 1986 JAN. 1987 JAN. 1987

VOLATLLI S
Acetone §7-64 1 g/ kgt npd a.35578f G.318 0. 108 0.0758 0.094B 1.28 0.22J8
Ethybencene 100 -4 i-4 ag/kg BpLE ND Np ND ND Np ND ND
Chlaiot rrm 67 -66-1 ag/ky ND 0,338 0.0758 D.0628 0.0998 0.0798 0.378 0.118
2 -Hexanane 391-78-6 g/ ky 8oL ND L ND ) ND ND ND ND
Methyieae 3 ocide 15-409-2 ag/ kg ND 0. 5388 0.0758 0.218 0. 198 0.298 0.84B 0,468
Tetrachtoroe: “ylene 127-18-4 o/ ky BUL ND ND KD ND ND ND NG
Toluene 108-88-3 nglky s0L ND HD ND HD ND ND ND
Xyleae tot. - wg /Wy BDL 0.052.J8 00318 0.01818 0.01238 0.0218 Q.0728 BDL
ACLO/BASE- Nt "TRAL

EXTRAUTAB: %
Bis (2 etnvinwexyl) Phcha ate 117-81-7 ng/kg 1.9 ND BDL BDL BDL BDL 0.482 1y
Di-m-buty! | fenalate 84742 g/ kg 80L NO 80L 80L BOL BOL ND ND
Fluoranther 206-46 -0 wg/hg BOL D 8DL BOL BDL BDL ND ND
lsophceone 7859 -1 wg /Ky BOL ND DL BDL BDL apL ND L1
Naphthaieas 91-20-3 agiky BOIL N0 8oL 80L BDL 80L ND ND
N-Nitrosodt henylamlne 86-10 -6 g/ kg BOL ND BOL BDL 8DL BOL ND ND

(Dipheny! amine)d
Phenarthie i 85-01-8 ng/kg BOL ND BDL BDL BDL BDL L1 ND
Pyrene 129 00 K/ kg BoL NO 80L BOL BOL BDL ND ND
PESTULUDES. POLYCHLORINA EU

BIPUENYL
Endeln 72-70- 8 mg /Ky BDL ND 8DL BDL BOL BDL BDL BDL
Aroclor 10in 12612-29 6 ny kg ’ 801 ND BOL BDL 80L BDL 3DL BDL

“Sampies «-te collectec during the following dates. Aprik | to April 8. 1985, November 24 and November 25, 19B6 January 26 to lanaary 28, 1987,

bThe numbrra presented in this column are the Chemical Abatracts Service (CAS) nuabersy used tor cataloging the Indlcaced compounds {n the Chemical Abscraccs Index.
Cagikg" tndicates mil lgrams pur kilogram or parcs per mflilon Vppa}.

d"NG" indirstes not de ermined.

€1 ind! ateg that th- torresponding compound 18 present bul the calrulated voncentration s less than the dpecitied detection Mimlc.

f98” ind:.sres that tha (orresponding cumpuund was found {n the blank as well as In the sample.
8"BDL" 1idicates not doticted shove the U.S. Environmental Prute.tinm Agency (1.5, EPA) Coatract Labaratory Frogram (CLP) Hszardous Substence List (HSL) Contract Required Detection
Limtts .+ RDL).

BTots) « ienes include foe ortho | mela, and pura-xylene Lsomers. A CAS aumber 35 not avallable for total xylens.

i The 'udicated compoind I8 detected as the cowpound {n parenthesina.

§-3 VERTICAL
COMPGSITE
JAN.

6.98
ND
a-311m
KD
Q.778
ND
ND
0.13J8

Q.74
ND
ND
N
ND
ND

ND
ND

BDL
3pL

1987

ARV



PARAMETERS “’“‘ﬁ:{:‘;“""
GENERAL CHEMISTRY

pit (1:1) pH unlte
Ajanide, Amenable ppat
Ayanide, Total ppm
fluoride ppm
Nitrate ppm
METALS

Al uminum Ppm
Arsentc [
Bar lum Ppa
Cadmiwn ppa
Calciuwn ppm
Chronlum, Hexavalent ppa
Chromium, Total Ppm
Copper ppm
Iron pps
ead Ppm
Magnesium ppa
Manganese ppa
Mercury ppm
Selenlum ppa
Stllcon ppm
Silver ppm
Zinc Ppa

See footaotes at end ot

table

TABLE C.3

SUMMARY OF CENERAL-INORGANIC AND EP TOXICITY METHOD RRSULTS®
SOUTHERN [MPOUNDMENT AREA
ALSCO-ANACONDA NPL SITE
GNADEMHITTEM, OHIO

SLUDGE COMPOSITES-APR 1985

TOTAL

9.05
0.5uf
320
84
0.3

22,000
14

75

2.0
27,000
0. 10
4,200
12
10,000
170
47,000
610

18
0.1u
300
4.0
980

EP TOXC

Npd
.06
0.06

0.1u

0.0}
0.0V
U. t8
0.01u
ND
0.01U
0.09
0.018
0.01
0.12
NU
0.50
0.00%6
0.01U
ND
0.03
0.01u

TEST PIT VERTICAL COMPOSITES-AFPR.

TP-9
EP TOX

ND
g.u2u
0.02
0.9
0. 1U

47
0.0y
0.78
u.u1u
ND
0.01U

0.01U
440
0.56
ND

22
0.011
0.01v
ND
0.16
1.2

TP-10
EP TOX

ND
g.02u
0.02
2.5
0.20

1.4
0.0ty
.36
0.0(U
ND
a.oy
1.7
0.01UV
0.66
0.13
ND
8.8
0.00020
0.01U
ND
0.04
0.03

TP-11
EP TOX

ND
g.02u
0.04

0.7

G.01u
0.0
g.13
0.01U0
ND
0.12
0. 15
0.01U
0.01
0.09
ND
0.03
0.0025
0.01U
ND
0.02
0.01U

TP-12
EP TOX

ND
0.02u
0.02u

0.2

0.0
0.0V
G. 14
0.0ty
ND
0.01
0. 11
0.010
0.01V
0.14
ND
0.06
0.0002u
0.01U
ND
0.03
0.01v

1985
TP-13
EP TOX

ND
0.02
0.16
3.5
4.6

.3
0.0y
0.07
0.02
ND
0.04
0.13
0.05
0.18
0.37
ND
0.08
0.016
0.01U
ND
0.07
0.01U

ND
0.5
22
120
ND

ND
ND
NG
ND
ND
0.1u
30

ND
29,000
ND
NO
1,000
ND
ND
ND
0.10
ND

TP-9
3 FT

ND
32
8.0
35
ND

ND
ND
ND
ND
ND
0.6

ND
9,700
ND

ND
250
ND

ND

ND
0.23
ND

TEST PLT SAMPLES-APR. 1985

TP-10

1.5 FT

ND
a.s5u
1,500
12

ND

ND

ND

ND

ND

ND
0.1U
9,800
ND
1,800
ND

ND
270
ND

ND

ND
0.1U
ND

TP-10
6 FT

ND
g.5u
0.8
21
ND

ND
LY
ND
ND
ND
0.1U
33
ND
24,000
ND
ND
790
ND
ND
ND
0.1U
ND

TP-1)
1-3 FT

ND
G.5¢
660
100
ND

ND
ND

ND
ND
ND
0.1y
5,500
ND
3,100
ND

ND
230
ND

ND

ND
0.1y
ND

TP~12
-2 PT

ND
820
890
12
ND

ND

ND

ND

ND

ND
0.1u
8,400
ND
1,700
N

ND
180
ND

ND

ND
0.1y
ND

TP-13
3 FT

ND
.50
2
i8
ND

ND
ND
ND
ND
ND
0.1v
2,200
ND
I, 900
ND
ND
120
ND
ND
ND
0.1u
ND

YASAHIINY



TASLE C.3

(Continued)
SLUDCE C(MPOSI:IE & SOIL SAMPLE-NOV. 1987 SLUDGE COMPOSITE SAMPLE-JAN. 198)
PARANETERS CONCENTRATION SLUDGE COMPOS(TE S-4 SOIL S-5 SOiL $~-6 SOIL SLUDGE COMPOSITE S-4 SOlL $-9% sSOIL $-6 SOIL
UNITS 6.0-8.0 FT 9.5-11.0 FT 10.1-11.4 FT 8.0-9.0 FT 8.5-9.0 FT 9.5-1u. | ¥T
TOTAL Ep TOX TATAL EP TUX TOTAL EP TOX TOTAL EP TOX TOTAL EP TOX TOTAL EP TUX TOTAL EP TOX TOTAL £y Tux

GENERAL CHLMISTRY

pH (i:1) pH units 8.4 ND 8.1 ND 8.2 ND 8.6 ND 8.9 ND .75 nb 8.50 ND 8.60 NU
Cyanide, Amenabie ppa® ND ND RO ND ND ND ND ND ND ND ND ND NO N ND NO
Cyanide Total ppm 49 0.02 1.6 1.02 i8 06.02 25 0.02 440 0.02u t70 0.020 35 g.92u 20 0.020
Fluoride (] 3,400 6.1 8 0.02 i%0 0.02 Jig i.1 2,300 4.5 160 [ 290 0.9 570 0.6
Nitrate ppm i.8 0.1 1.2 0.4 i.2 0.3 4.6 0.4 1.80 0. 14 i.3u 0. 1u .20 u.1u i.3u u. v
METALS

Al usinua ppm 34,600 0.245 8,240 0. 161 6,460 1.62 5,560 2.12 ND ND ND ND ND ND ND ND
Arsenic pom 20 0.005U 7.1 0.005U 1ou 0.005V 1.5 0.0054 ND ND ND ND ND ND ND ND
Barium Ppm 32 0.82 13.3 0.273 64 0.258 n 0. 184 ND ND ND ND ND ND ND ND
Cadmlum PP A7 0.014 1.0u 0.0050 1.00 0.005u 1.0U 0.005U ND ND ND ND ND ND ND ND
Calciua PPe ND ND KD ND ND ND ND ND ND ND ND ND ND | ND ND ND
Chromium, Hexavaleat PPS LI} 0.01 3.6 0.0!} 3.0 0.01 1.3 0.01 1.8U 0.03 3.6U 0.01Y J.uu 0.01u 1.3 0.01Y
Chromium, Total PPe 5,760 0.012 19 0.012 212 0.022 410 0. 044 ND ND KD ND ND ND ND ND
Copper pre 1.6 0.02) 15 0.010 48 0.012 61 0.024 ND ND ND ND ND ND ND ND
Iron pPpa 2,410 0. 119 24,300 2.0 30,300 20,17 31,100 47.9 ND ND ND ND ND ND ND NU
lead Pre 15 0.005U 1) 0.005U 13 0.005Y 8.3 0.005 ND ND ND ND ND ND ND ND
‘Hagnesius ppm ND ND ND ND ND ND KD ND ND ND ND ND ND ND ND ND
Manganese Ppm 217 0.70 164 9.49 365 .32 308 1.9 ND ND ND ND ND ND ND ND
Mercury ppm 0.58 0.002V 0.71 0.00020 0.5 0.00020 0.41 0.0002U 1.3 0.0003 0.12 0.00020 0.29 0.0002U 0.27 u.0002
Seleaiun Vom VA 0132 I.4 0.016 1.1 0.019 1.3 0.027 KD ND ND ND ND NU NO ND
Silicon Ppn ND ND ND ND ND ND ND ND ND ND ND Np ‘Nu ‘Hu LA NIL
Silver . Ppe .1 0.025 2.0U 0.01 2.00 0.01U 2.00 0.017 ND ND ND ND ND ND ND ND
Zinc pps 154 0.028 56 0.013 62 0.093 62 0.171 ND ND ND ND ND ND NOD NO

%Samples were collected during the following dates: April 1 co April B, 1985, November I7 to December 2, 1986;
Janusry 26 to January 28, 1987.

"The indicated values represent the total concentration in milligrems per kilogram (mg/kg) or parté per million of the
corresponding parsseter present f{o sample.

CYEP TOX" refers to EP Toxicily leschate generated by the Extraction Procedure (EP) Toxiecity Text Method, SW-1310 as
described in U.S. Enviconmental Protection Agency, 1984, "Test Methods for Evaluating Solid Weete: Physical/Chemical
Methods,” SW-846, Second Editlon Revised, Waste Characterization Branch Office of Solid Waste Washington D.C.
dNp* {ndicates not determined

“The limlts for total constituent lna.l'yucl are reported in milligrams per kilogram (ag/kg) or paris per willion

(ppa). The EP Toxicity Test Method leschate analyses are treported (n miiligrame per liter (mg/i) or ppm.

oyt fadtetes that the compound was analysed but not detected. The cotreaponding number cepresents (he sethod
Jetection llett tor the sample.

428¢00069



PARAMETERS

VOLATLLES

Acetone
Ethylbenzene
Chiorovform
2-Hexanone
Methylene Chlotide
Tetrachloroethylene
Toluene

Xylene, TutalB

ACLO/BASE-NEUTRAL
EXTRAUCTABLES

Bis(2-ethylhexyl)phtualate
Di-n-butyl phthalate
Fluorantheas

lsophosune

Naphthalenc

N-Nitrosodiphenylamine
(Di phenylamine)

Phenanthrenc

Pyrene

PESTIC IDES/PULYCHLORINATED
BEPHENYLS

Endrin

Aroclor 1248

CAS NMBER®

67-64-1
0U-41-4
67-66-3
191-78-6
15-09-2
127-18-4
108-88-3

1L7-81-7
B4-T4-2
206-44-0
78-59-1
91-20-)
86-30-6

85-01-8
129-00-0

12-70-8
12672-29-6

CONCENTRATION
UNITS

wg/kg¢
ng/kg
ng/kg
ng/kg
ng/kg
ug/hg
ng/kg
ng/ kg

ng/kg
ug/kg
ag/kg
ng/kg
wg/kg
ag/kg

wg/kg
ng/kg

ng/kg
ag/kg

TABLE C.4
SUMMARY OF BAZARDOUS SUSSTANCE LIST COMPOUMD RESULTS®

$-4 SLUDGE $-5 SLUDGE $-6 SLUDGE S-4 SOIL
SLUDGE COMPOSITE  SLUDGE COHPOSITE COMPOSITE  COMPOSITE COMPOSLTE 6.0-8.0 PT
APR. 1985 NOV. 1986 NOV. 1986 NOV. 1986 NOV. 1986 NOV. 1986
nd 0.488¢ ND ND ND 0.0775f8
110 ND ND ND ND ND
ND 0.298 ND ND ND 0.072J8
&3 ND ND ND ND ND
D 0.788 ND ND WD 0.258
0.28 ND ND ND ND ND
5.3 ND '™ ND ND ND
410 0.888 ND ND ND 0.062J8
1.1 wo soiP BOL BOL 8DL
0.80 ND BOL BDL BDL BDL
BOL ND BDL BDL BDL BDL
16 ND BOL BOL DL BOL
200 ND BOL 80L BOL 8oL
0.45 ND BOL BOL BDL BDL
BDL ND BDL BDL BDL BDL
BDL ND BOL BOL BOL 8bL
0.066 ND ND ND ND ND
8Dl ND ND " ND ND ND

s§-5 SOIL
9.5-11 rn
HOov. 1986

0.208
HD
0.035J8
ND
0.025J8
ND
KD
0.0153

BOL
BDL
aDL
BDL
BDL
BDL

BOL
BDL

ND
ND

$-6 SOIL
10.3-11.4 FT
NOV. 1986

g.128
ND
0.034J8
ND
0.02118
ND
ND
0.018)

BOL
BOL
spL
BOL
oL
BDL

BDLL
BDL

)
N
)

-
"

82¢G



TABLE

(Cout i
S-4 VERTICAL S-5 VERTICAL S-6 VERTICAL S-4 SOIL 5-95 SOIL
PARAMETERS CAS NUMBER CONCENTRAT{ON COMPUSITE COMPUSITE COMPOSITE 8.0-9.0 FT 84.5-9.0 FT
UNITS JAN. 1987 JAN. 1987 ‘JAN. 1986 JAN. 1987 JAN. 1947
VOLATILES
Acetone 67-64-1 mg /Ky 0.28J8 1 28 g.3uJB .58 U. 658
Eihytbenzene fou-41-4 my/ kg ND ND NU ND ND
Chloroform 67-66-3 mg/ky u.328 0.538 0.488 0.088B v.0888
2 -tk xanone 991-78-6 g/ kg ND ND ND ND ND
Methyleae Chloride 75-09-2 wg/ky 1.18 0.958 1.38 0. 118 0. 128
Tetrachloroethylene 127~18-4% »g/ kg ND ND ND ND ND
Toluene 108-88-3 ng/kg ND ND ND ND ND
Xylene, total - ng/ kg V.7 0.19J 0.50 0.06B BDL
ACLD/BASE-NEUTRAL
EXTRACTABLES
Bis(2-ethylhexyl)phthalate 17-81-7 wg/kg 0.473 0.27) 0.72) BOL 0.091)
Di-n-butyl phihalate 84~74-2 ag/ kg ND ’ ND ND ND ND
Fluoranthene 206-44-0 wg/kg ND ND ND ND ND
1sophutone 78-59-1 ag/ kg ND ND ND ND ND
taphthaiene 91-20-3 (g™ ND ND ND ND ND
N-Nitrosodiphenyt amine B6-30-6 mg/ kg ND ND ND ND ND
(DL phenyl am ine)
Phenanthrene 85-01-8 ag/ kg ND ND ND ND ND
Pyrene 129-00-0 mg/ kg BODL ND ND ND ND
PLSTICIDES/ POLYCHLOR KENATED
B1PHENYLS
Endrin 72-70-8 og/ kg BDL 8 DL BDL BOL 80L
Aroclor 1248 12672-29-6 ng/ kg BDL BDL BDL BDL BDL

dSamples were collected durlng the following dates: April | to April B, 1985; November 24 and November 25, 1986 January 26 to
January 28, 1987,

PMhe numbers preseated in this column are the Chemical Abstracts Service (CAS) numbers used for cataloging the indicated compounds in tClwe
Chemical Abstracts Inlex.

Cmg/ k" ind icates mlillgrams per kilogram or parts per mit)ton (ppm) .
NN Indicates mot detemined.

B8 Indtvates that the correspand ing, compound wms tound fn the blauk as well 48 the sample.

PRt tndicates Chat the corresponding conpound IS present, but the calculated concentratfon s less than the spectfied detection ) imie .

Blatal aylenes tnclude the ortho , meta  and para xylene dsomers. A CAS nanber 1s not avdllable tor total xylene.
Fie tadtoated compousd by detected as the compound tn parcattesis.
"UBOLY fud i ates not decected above the U.S. Envirommental Prolection A cncy (U.S. EPA) Contract laboratory Program (CLP) Hazardous Substance

it {50y Gonteact Begquiced Detection Limits (OROL) .

S$-6 SOIL
9.5-10.1 FT
JAN. 1947

G.378
ND
0.108
ND
0.168

ND V
ND
0.022J8

0.12)
ND
ND
ND
ND
ND

ND
ND

BDL
BDL

62¢cu060



PARAMETERS

GENERAL CHEMISTRY
pH (12 0)

Cyanlde, Amenable
Cyanide, Totral
Fluuride

Nilrate

METALS
Al umioum
Arsenic
Barjum
Cadmiua

Calctum

Chromium, Hexavalent

Chrumlum, Total
Copper
lron

Lead
Magoes lum
Manganese
Mercury
Selenium
Silicon
Silver
Line

Sce tootuotes at end

CONCENTR4LTLON
UNITH

pH unite
ppa®

ppa
ppm

ppa

ppm
ppa
ppm
ppa
ppa
ppa
ppe
ppo
ppn

Ppa

ppo.
ppe
pps
PPy
ppn
PP
PP

table

SUMMARY OF INORGANIC AND &P TOXICITY KETHOD RESULTS®

SLUDGE AND S01L COMPUSITE-APR. 1985
SLUDGE COMPOSITE SOIL COMPUSITE
TOTAL EP TOX®  TOTAL EP TOX
8.30 npd 7.50 ND
o.suf 0.02U 0.50  0.020
250 0.02u 8.8 0.020
110 12 27 0.6

dg.o6 a.1 a.6 .1y
49,000 0.01U 11,000 0.93

37 0.01U 12 0.01U
120 0.13 300 0.21
2.0 0.01U 2.0 0.02
38,000 ND 2,800 ND

Q.1uU g.01U 0.1 g.01y
6,100 . Li 130 0.Ub

13 6.0l 29 0.01U
12,000 0.03 231,000 0.09

40 0.18 25 0.01U
39,000 ND 2,900 ND

750 1.8 980 16

v.37 0.020 ¢.11  0.0002U
0.1U 0.01U 0.0 0.01U
18V ND 260 ND

13 0.04 8.0 0.0}
100 0.0 140 0.45

TABLE C.5

SLUDGE, PIT AREA
ALSCO-ANACONDA NPL SITE
CNADENHITTEN, OHLO

VERTICAL TEST PLT COMPOSLITES-APR.

TP~1 TP-2 TP-3 TP-4
EP TOX EP TOX EP TOX EP TOX
ND ND ND ND
¢.020 0.U4 0.13 v.02uU
0.04 0.10 0.45 0.02
3.9 7.4 2.8 2.3
0.2 ¢. 1y 0.2 0.2
0.13 0.010 1.0 2.4
0.01U 0.01u 0.01U 0.010
0.12 0.16 0.28 0.13
0.U1U 0.01U 0.01U 0.01U
ND ND ND ND
0.4 0.47 0.16 0.01u
0.45 0.46 0.32 0.50
0.01U 0.0y 0.01u 0.01v
0.05 6.05 0.25 0.04
0.16 0.12 0.12 0.13
ND ND ND ND
0.94 0.47 3.6 6.6

0. 0039 0.0035 0.012 0.0022
0.1y 0.01U 0.01Y 0.01u
ND ND ND ND
0.04 0.03 0.03 0.0
0.01U 0.0 0.0 0.0

1985
TP-5
EP TOX

ND
0.02u
0.02
1.3

0.14
0.02
¢.10
0.0V
ND
0.01v
0.09
00ly
0.07
0.13
ND
1.5
0.0002v¢
0.01y
ND
0.03
0.0

TP-1
0o-1 FT
TOTAL

ND
0.50
820
140
ND

ND
ND

ND
ND

ND
¢.1u
7,100
ND
6,900
ND

ND
370
ND

ND

ND
0.1U
ND

TEST PIT SAMPLES-APR.

TP-2
2-3 FT
TOTAL

ND
0.5U
58U
L0
ND

ND
ND

ND

ND

ND

0. 1U
5,600
ND
16,000
ND

ND

520

ND

ND

ND
0.18
ND

TP-3
4-5 FT
TOTAL

ND
0.5U
7.8
Lo
ND

ND
ND
ND
ND
ND
0.1U
91

ND
34,000
ND

ND
1,200
ND

ND

ND
U.23
NU

1985
TP-4
4.5-6 FT
TOTAL

ND
75
520
103
ND

ND

NO

ND

ND

ND
0.1
9,200
ND
16,000

ND

ND

550

ND

ND

ND

0.ty

ND

TP-5
5-5.5% FT
TOTAL

ND
140

1100

36
NU

ND
ND
ND
ND

ND
0.1v
22,000
ND
5,700
ND

ND
700
ND
ND

ND
0.1v
KD



TABLE C.5

(Cont {nued)

SLUDGE & SOIL CuMPuSITES-JAN. 1987 SLUDGE & SOLL COMPUSITES-JAN. 19487

PARAMETERS CONCENTRATION  SLUDGE CUMPUSITE SOLL COMPOSITE SLUDGE CUN}{()SI'I‘E SOLL COMPOUSITE
UNLTS TOTAL EP TOX TOTAL EP TOX TUTAL EP TOX TOTCAL EP Tox

GENEHAL CHEMISTRY
pH (h:1) pH unics 8.2 ND 7.9 ND 8.10 N 7.60 ND
Cyaalde, Asenable ppm ND ND ND ND NO ND ND NO
Cyanide . Tortal PP 560 0.02 1.3 0.02 4, Tuu 0.u2U 740 0 vy
Fluoride Ppa 5,200 1.9 250 1.2 4,000 1.8 350 1.1
Nitrate PPm 1.7 0.2 2.6 0.1 2.1 0. 1U 2.4 0.1
METALS
Al uminum ppa 50, 800 0.1y 8,070 2.13 ND ND NbD ND
Arsenic ppm 16 0.01u 8.2 0.1U ND " ND ND ND
Bariua pps 136 ¢.122 130 U. 140 ND ND ND ND
Cadaiua ' ppa 4.3 0.007 1.0U 0.005U ND ND ND ND
Calcium pPpa ND ND ND ND N ND ND ND
Chromiua, Hexavalent ppm 1.2 0.02 1.2 0.0} 1.2 (VAR Y} .20 0.02
Chromlum, Total ppn 6,180 0.103 78 0.01U ND ND ND ND
Copper ppn 8.4 0.u1Y 22 0.01Y ND ND ND ND
lron ppm 13,500 0.086 25,100 0.01u ND ND ND ND
lead ppm 22 0.005U 13 0.0050 ND ND ND ND
Magnesium Ppa ND ND ND ND ND ND ND ND
Manganese pPpu 564 .20 491 12.3 ND ND ND ND
Mercury ppa 0.57 0.0002U 0.1U 0.00020 0.43 0.0002vU 0.1U 0.0002U
Selenium ppm 1.7 0.005y 1.3 0.005U ND ND ND ND
Silficon ppa ND KD ND ND ND ND ND -ND
Silver ppm 2.4 G.01u 2.00 0.01U ND ND ND ND
Linc ppa 95 u.015 80 0.053 ND ND ND ND

45amples were collected during the following dates: April 1 to April 8, 1985; Noveamber 17 to December 2, {98b;
January (6 Lo January 28, 1987

BThe indicated values represent the total concentraction in milligrams per kilogram (mg/kg) or parts por milliun ol the

correspording parameter present in saaplc

CHEP TOX" refers to EP Toxicity leachate gencrated by the Extraction Procedure (EP) Toxiclty Text MeLthod, SW-1310 as
describec in U.S. Environmental Protection Ageacy, 1984 "Teat Methods for Evaluating Salld Waste: Physical/Chemica)
Methods,' 5W-846, Second Edition Revised, Waste Characterization Branch, Otfice of Solid Waste Washlugron, D C.

doNp* ind cates nol determined

“The 1iml 8 tor total constituent andlyses are rtepotted 1n willigraas per kilogram (ug/Kg) or parts pec mtllion (ppm).
The bP Toxlclty Tewt Methad leachate analyses are reported Io mtlligrams per liter (mg/l) or ppm.

Laayer
U dadloates thdat the compound was dnalyzed but not detected. The corresponding number represcats the method
detectdon Llmit tur the saaple.

1e560069)



TABLE C.6 .
SUMMARY OF HAZARDOUS SUBSTANCE LIS. ' OUND RESULTS®
SLUDCE PIT AREA
ALSCO - ANACORDA NPL SITE
GNADENHUTTEN, OH10

NN CAS CONCENTRATION SLUDGE COMPOSITE VERILCAL SOUL COMPOSITES -JAN. 198/

PAKAHETERS NUMBERD UNITS APR. 1985 $-1 §-2 53 5 4 5
VOLATILES
Acetone 67-64-1 wg/kg® Npd U.4uBe 0.728 U.518 U.948 u. 508
Ethylbenzene 100-41-4 mg / kg Bort ND ND ND ND ND
Chloroform 67-66-3 ay/ky ND 0.178 0. 198 0. 168 U,/ . 198
2-Hexanone 591-78-6 mg / kg BDL ND ND ND NI NU
Methylene Chloride 75-09-2 ag/kg ND 0.218 v.228 U. 198 0. 248 u. 358
Tetrachloroethylene 127-18-4 ag/ kg BOL ND ND ND ND ND
Toluene 108-88-3 ng/kg BDL ND ND Nb ND NU
Xylene, totald -h ag/kg V.012 BDL BOL 0.UbbIB" 0.028 18 BOL
ACLD/BASE-NEUTRAL -

EXTRACTABLES
Bis(2-ethylhexyl)phthalate Li7-81-7 ag/kyg 2.6 0-6‘5J U.92) 2.1 v.21) V.51
Di-n-~butyl phthalate B4-74-2 ng/kg 0.3% ND . ND ND ND Nb
Fluoranthene 206-44 U ag/hg BDL ND ND ND ND ND
Isophorone [X- BT RNt ng/ by BDL ND ND ND ND ND
Naphithalene 91 20 3 ag/ kg BOL Nb ND ND ND ND
N-Nitrosodiphenylamine 86-30-6 g/ hy BDL ND ND ND . ND ND

(Diphenylamine)
Plienanthrene 85-01-8 mg/ kg BDL ND ND NO ND ND
Pyrene 129-00-0 ng/ kg BOL ND ND ND N ND
PESTICIDES/POLYCHLOR LNATED

BIPHENYLS
Endrin 72-70-8 oy /kg 0.u32 ND ND ND ND ND
Atoclor 1248 12672-29-6 wg/ kg BDL ND ND ND ND ND

45amples were collected durln, the following dates: April 1 to April 8, 1985, November 24 and November 25, 1986, January 26 to Jasnuary 28, 19487,
YThe numbers presented in this column are the Chemical Abstracts Service (CAS) numbers used for cataloglng the indicared compounds in the Chemical Abslracts Index.

Crvmy/kg' indicates milligrams per kilugraw or parts per mllliion (ppm).

dUND" indicates not deteminé.l. . o™
' jndlcates Lhat the corresponding compound was found {n the blank as well as the sample. (5
l"':hnl."' l:nII::‘:()cu fut delected above the U.5. Bnvironmenlal Protection Agency (U.S. EPA) Contract laboratory Program (CLP) Hazardous Substance List (HSL) Contiact Roquibred ixtect bon Q
wite (L .

Rioial spbeocue Toclade (e il | seia, sand pata xyleie lwomors. A CAL number bs ool gvatlable tor total xylene. 3
N ndloutes Lhat the Cottesponding compound (¥ present, but the calouldted concentration ls less than the specltled detection Jimits. I\Q
e tndloated vompuund td detected as the compound in parenthiceis. I‘D

N Qo

K



PARAMETERS

GENERAL CHEMISTRY

pH (1:1)

Cyanide, Amenable
Cyanide, Total
Fluoride

Nitrate

METALS

Al un inum
Arsenic

Barium

Cadmium

Calcium
Chromium, Hexavalent
Chromium, Total
Copper

Iron

Le ad

Mag e um

L PRI

-

-, e o

Stlicon

CONCENTRATION
UNITS

pH units
ppm®
ppm
Ppm
ppu

ppm
ppu
ppm
ppm
ppm
ppm

ppm
ppm
ppm
Ve

¥ .

+re

ppm

SLUDGE AND SOIL COMPOSITE-APR 1985
SLUDGE COMPOSITE

TOTAL

8.20
o0.suf

110
1.4

57,000
41

210
4.0
49,000
0.1
14,000
36
19,000
93

Je thik)

SOIL COMPOSITE
E P TOX

E P TOX® TOTAL

npd
0.02V
0.02U
2.1
0.4

0.07
0.01U
0.33
0.01v
ND
0.01vu
0.13
0.01
0.03
0.18

L1

7.00
0.5U
9.8
59

18,000
22

170
2.0
4,000
0.1U
340

41

42 000
62

3.2
0.01U
0.46
0.02
ND
0.01U
0.10
0.01U0
0.01U
0.01U
ND

4.4

NERS PN

u.0lu
ND

TABLE C.7

SUMMARY OF INORGANIC AND E. P. TOXICITY }

AREA NO 1 COMPOSITE-NOV 1986
SLUDGE COMPOSITE

TOTAL

8.15
ND
670
6,700
2.3

72.000
4.5
180
6.8

ND
4.2U
17 .000
21
18,000
37

ND

$10
.96

re
[

ND

E P TOX

ND
ND
0.02U
2.3
0.1u

0.2
0.01U
0.28
0.006
ND
0.02
1.7
0.01
0.48
0.005U
ND

3.0
0.0004U
0.005U
ND

SOIL COMPOSITE

TOTAL

7.10
ND
17
340
2.2

16 .000
16

170
1.0U
ND
1.6J8
660
4.4
41,000
63

ND
1,200
V.82

ND

E P TOX

ND

ND
0.02U
1.6
02

2.6
0.01v
0.18
0.005U
ND
0.01U
0.03
0.01u
0.05
0.005U
ND

5.4
G.00020
0.005U
ND

SWAMP AREA

ALSCO—-ANACONDO NPL SITE
GNADENHITTEN OHI10

AREA NO 2 COMPOSITE-NOV 1986
SLUDGE COMPOSITE

TOTAL

8.00
ND

120
13,000
8.9

70,000
31

190
6.8

ND
0.20J
17,000
24
17,000

88

ND

960
0.87
1.0U
ND

E P TOX

ND

ND
0.02vU
2.9
0.3

0.7
0.01U

0 26
0.008
ND

0.11
1.9
0.01U
0.42
0.005U
ND

3.3
0.0002U
0.005U
ND

SOIL COMPOSITE

TOTAL E P TO
7.00 ND

ND ND

20 0.04
310 1.8
5.5 0.2

17,000 3.5

21 0.01U
210 0.14
1.0U 0.0050
ND ND

13 0.01U
450 0.02
53 0.010
48,008= 0.05
73 ¢ 0.0050
o €O ND

900 =2 4.4
0.86 & 0.0002
1.0U é;g 0.005U

ND :*, ND



PARAMETERS

GENERAL CHEMISTRY
pH (1:1)

Ajanide, Amenable
Ajanlde, Total
Fluoride

Nitrate

METALS

Al uminum
Arsenic

Bar fum

Cadwiun
Calclum
Chromlum, Hexavalent
Chromiuwe, Toutal
Copper

lTron

Lead

Mdznesium
Manganese
Mercury
Selenium
Silicon

Silver

Zinc

Sce footnotes at end of

CONCENTRATICN

UNITS

pil unite
ppa’
ppa
ppm
ppm

pps
ppm
ppe
ppm
ppm
ppo
pps
ppm
ppw
ppa
ppa
ppa
ppm
ppa
ppa
ppa
ppa

table

SLUDGE COMPOSITES-APR 1985

TOTAL

9.05
0.suf
120
84
0.3

22,000
14

15

2.0
27,000
0. 10
4,200
12
10,000
170
47,000
610

18
0.1u
300
4.0
980

TABIE C.3

SUMMARY OF CENERAL-INORGANIC AND EP TOXICITY METHOD RESULTS®

IMPOUNDMENT AREA

ALSCO-ANACONDA NFL SITE
CNADEMHITTEN, OARIO

EP TOX®

Nl
0.06
0.06
11
0.1

ag.ot
0.01v
0.18
0.01U
ND
0.01u
0.09
0.01u
0.01
0.12
ND
0.50
0.0U5
0.01U
ND
0.03
0.01U

TEST PIT VERTICAL COMPOSITES-APR.

TP-9
EP TOX

ND
G.o2u
0.02
0.9
0.1y

47
0.0lu
0.78
0.0lU
ND
v.0iy

g.0ty
40
J.5%6
ND

22
.00
0.0l
ND
V.16
1.2

SOUTHERN

TP - 10
£P TOX

HD
0.02y
0.02
2.5
0.2U

7.4
0.0y
0.3
G.01u
ND
0.0y
1.7
0.0V
U.66
0.13
ND
8.8
0.4u02U
G.01U
ND
0.04
¢.03

TP-11
EP TOX

ND
0.02u
0.04

0.7

0.0
0.01¢
0.13
0.0V
ND
0.12
0.15
0.01U
0.01
0.09
ND
¢.03
0.0025
0.0l0
ND
0.02
0.01u

TP-12
EP TOX

ND
0.02u
0.02u
i4
0.2

0.0y
0.01v
U.14
0.,01v
ND
v.01
O. 11
0.01U
.01
0. 14
ND
a.u6
0. 00020
0.01u
ND
0.03
0.01U

1985
TP-13
EP TOX

ND
0.02
0.1
3.5
4.6

1.3

0.01U
0.07
0.02
ND
0.04
0.13
0.05
0.18
0.37
ND
0.08
0.01l6
0.01u
ND
.07
0.01U

ND
0.5U
22
120
ND

NO
ND
ND
ND
ND
0.1y
30
ND
29,000
ND
ND
i,000
ND
ND
ND
0.1u
ND

TP-9
3 FT

ND
32
8.0
35
ND

ND
ND
ND
ND
ND
0.6
240
ND
9,700
ND
ND
250
ND
ND
ND
0.23
ND

ND
0. 54
1,500
12
ND

ND
ND
ND
ND

ND
0.1u
9,800
ND
1,800

ND

ND

270

ND

ND

ND

u.1u

ND

TP-10
6 FT

ND
0.5U0
0.8
21
ND

ND
ND
ND
ND
ND
0.1u
i3
ND
24,000
ND
ND
790
ND
ND
ND
0.1V
ND

TEST PLT SAMPLES-APR. 1985
TP- 10
1.5 FT

TP-11
1-3 FT

ND
0.5V
660
100
ND

ND
ND
ND
ND
ND
0.1y
5,900
ND
3,100
ND

ND
2130
ND
ND
ND
0.1y
ND

TP-12
1-2 FT

ND
820
890
12
ND

ND
ND
ND
ND

ND
0.1U
8,400
ND
1,700
ND

ND
180
ND

ND

ND

0. 1u
ND

T-13
3 FT

ND
0.50
210
18
ND

ND
ND
ND
ND

ND
u.iu
2,200
ND
1,900

ND

ND
120

ND

ND

ND

0.1U

ND

cu0060
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TABLE C.)
(Continued)

l
SLUDGE COMPOSITE & SOIL SAMPLE-NOV. 1987

— conczuTagTion swce corosiTe st wsson T e soue
TOTAL £P TOX TOTAL EP TOX TOTAL EP TOX TOTAL EP TOX
GENERAL CHEMISTRY
pH (1: D) PH unics B.é ND 8.1 ND 8.2 ND 8.6 ND
Cyanide, Amenasble ppat [ '] ND ND ND ND ND ND ND
Cyanide Total Ppm 490 0.02 1.6 1.02 18 0.02 23 0.02
Fluoride PPe 3,400 6.1 bY ] 0.02 190 0.02 310 1.1
Nitrate ppu 1.8 0.1 1.2 0.4 1.2 0.3 4.6 0.4
METALS
Alusinums PPe 34,600 0.245 8,240 0. 61 6,460 1.62 5,560 2.72
Arsenic Ppm 20 0.005V 1.1 0.005U 1ou 0.005U 1.5 0.005U
Bariua ppm n 0.82 £1.3 0.273 64 0.258 32 0. 184
Cadmium pPpm 4.7 0.014 Loy 0.005U 1.0u 0.005U 1.0V 0.005u
Calcium ppa ND ND ND ND ND ND NQ ND
Chromium, Hexavaleat ppa 4.4 0.01 3.6 0.01 3.0 0.01 1.3 0.01
Chromium, Total ppe 5,760 0.012 9 0.012 . 2i2 0.022 410 0.044
Copper ppa 1.6 0.023 15 0.010 LY ] 0.012 61 0.024
Iran Ppm 2,410 0.119 24,300 2.0 30,300 20.7 31,100 47.9
Lead ppa 15 0.005U 13 0.0050 13 0.005U 8.3 0.005U
‘Magneslum ppa ND ND ND ND ND ND ND ND
Hanganese ppm 217 0.70 764 9.49 365 2.32 3os 1.9
Hercury pPpm 0.58 0.0020 0.71 0.0002V 0.5 0.0002V 0.41 0.0002U
Selenium Pra 1.6 0.132 1.4 0.016 1.1 0.019 1.3 0.027
Silicon ppa ND ND ND ND ND ND ND ND
Slliver ppm 2.1 0.025 2.0U 0.01 2.0U 0.01u 2.00 6.01?
Zinc ppm 754 0.028 56 0.013 62 0.093 62 0.171

%Samples were collected during the followlng dates: April | to Aprtl 8, 1985, November 17 to December 2, 1986,
January 26 to January 28, 1987.

YThe tndicated vslues reprasent the totsl comcentration in willigrame per kilogram (mg/kg) or parts per alllton of the
corresponding paremeter present io sample.

CY'EP TOX" refers to EP Toxicity leachate generated by the Extraction Procedure (EP) Toxicity Text Method, SW-1310 as
described in U.S. Eavironsental Protection Ageacy, 1984, “Test Methods for Evaluatiog Solid Waste: Physicel/Chemical
Methode,” SW-B46, Second Editlon Revised, Waste Charactecrlzation Branch Office of Solid Waste Washington D.C.
d'Np" tadicates not determined

©The limits for total constltuent snalyscs are reported in milligrems per kilogres (og/kg) or parts per million
(ppa). The EP Toxiclcy Tast Method leachate snalyses are reported In willigrasa per liter (mg/2) or ppm.

PG tndtcates thee che compound wee svslysed but mot detected. The cocrespondiay numbear cepressats the msthod
dJatection Llaltt ter (he sampie.

SLUDGE COMPOSITE

TOTAL

8.9%0
ND
440
2,300

1.3
ND
ND
ND
ND

EP TOX

ND

ND
0.02v
4.5
g.iu

ND
ND
ND
ND
ND
0.03
ND
ND
ND
ND
8D
ND
G.0003
ND
ND
ND
NO

SLUDGE COMPUSITE SAMPLE-JAN. 1987

S-4 SOIL

8.0-9.0 FT
TOTAL EP TUX
7.15 N
ND ND
170 0.02u
60 1.1
.30 0.1vu
ND ND
ND ND
ND ND
ND ND
ND ND
3.6U 0.0y
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
0.12 0.0002U
ND ND
ND ND
ND ND
NOD ND

5-9 SOIL

8.5-9.0 FT
TUTAL £P TOX
8.5 ND
ND ND
35 0.02L
290 0.9
1.2u 0.1y
ND ND
ND ND
ND ND
ND ND
ND ND
3.0u 0.01u
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
0.29 0.0002u
ND ND
ND ND
ND ND
NO ND

§-6 S0IL
9.5-10. 1 FT
TOTAL P TOX

8.060 ND
ND ND
120 0.020
570 0.6
1.3 .1
NO ND
ND ND
ND ND
ND NU
ND ND
1. 0.01Y
ND ND
ND NU
ND ND
ND NOD
ND ND
ND ND
0.27 0.0002
ND ND
ND ND
ND NO
NO L1H
<
ey
<
gy
o
a3
WL]
()



PARAMETERS

VOLATILES

Azetone
Ethylbenzene
Chlorvform
2-Hexanoae
Hethylene Chlorlide
Tetrachloroethyiene
Tol uene

Xylene, Tutal8

ACED/BASE-NEUTRAL
EXTRACFABLLES

Bls(2-ethylbexyl)phthalate
D1 -n-butyl phthalate
*luoranthens:

Isophosoune

Napht haleae

N-Nitrosodlphenylamine
(Diphenylamine)

Phenanthrene

Pyrene

PESTICIDES/ PULYCHLORINATED
81IPHENYLS :

Endrin

Acuctor 124R

See lootnotes at vad af table

CAS NUMBERY

67-64-1
100-41-4
67-66-3
5¢1-78-&
75-09-2
1:7--18-4
108-88-3

Li7-81-17
B4-24-2
206 -44-0
18-59-1
§$1-20-3
86-130-¢6

€5-01-8
119-00-0

12-10-8
12372-29-6

CONCENTRATLON
UNLTS

wg/hgc
ng/kg
ng/kg
g/ kg
ng/kg
ag/kg
mg/kg
ug/kg

mg/ kg
ag/kg
ng/kg
ng/kg
mg/kg
mg/kg

mg/kg
ng/kg

ag/ug
wg/ kg

TABLE C.4

SIMMARY OF BAZARDOUS SUBSTANCE LIST COMPOUND RESULTS®

SLUDGE COMPOSITE
APR. 1985

nd
110
ND
4
ND

0.28
5.3
410

0.80
BDL
16
200
0.45

BDL
BOL

0.066
BDLL

SOUTHERN IMPOUMDMKNT ARKA
ALSCO - ANACONDA WPL SITE

QUADEMRUTIEN, OH10

SLUDGE COMPOSITE
NOvV. 1986

0. 488°
ND
0.298
ND
0.788
ND
ND
0.888

ND
ND
ND
ND
ND
ND

ND
L2

ND
ND

S-4 SLUDGE
COMPOSITE
NOV. 1986

ND
ND
ND
L1
KD
ND
ND
ND

soLP
BoL
BOL
BDL
BoL
BDL

BDL
8DL

ND
ND

$-5 SLUDGE
COMPOSITE
NOV. 1986

ND
ND
KD
ND
ND
ND
ND
ND

BOL
BDL
BDL
BOL
BOL
BDL

BDL
BOL

ND
ND

$-6 SLUDGE
COHPOSITE
NOV. 1986

ND
ND
ND
ND
ND
ND
ND
ND

BLL
BDL
BDL
BDL
BOL
BDL

BDL
BDL

ND
ND

S-4 501L
6.0-8.0 FT
NOV. 1986

0.072sf8
ND
0.072J8
ND
0.258
ND
ND
0.062J8

BDL
8DL
BDL
8OL
BDL
BDLL

BOL
BOL

ND
ND

§-5 S0IL
9.5-11 rx
NOV. 1986

0.208
ND
0.035J8
ND
0.0251B
ND
ND
0.015)

BDL
BDL
8DL
BDL
8oL
BDL

BDL
BOL

ND
ND

$-6 SOIL
10.1-11.4 Y
NOV. 1986

Q. 128
ND
0.034)8
ND
0.021J8
L1!]
ND
0.018J

BOL
UL
BLL
BOL
BOL
BOL

abL
8oL



TABLE

(Cont v .
S-4 VERTICAL 5-5 VERTICAL $~6 VERTICAL §-4 SOIL
PARAMETERS CAS NUMBER CONCENTRATION COMPOSITE COMPOSTTE COMPOSITE 8.0-9.0 FT
UNITS JAN. 1987 JAN. 1987 JAN. 1986 JAN. 1987
VOLATILES
Acetone b7-64-1 mg/Kg U.28.J8 I 28 0.130J8 1.58
Ethylbeuzeae 1wo-41-4 oy / kg ND ND ND ND
Chloroform 67-66-3 myg/ kg 0.328B 0.538 Q.48B 0.0888
2-)e:xanone 591-78-6 ag/kg ND ND ND ND
Methylene Chloride 75-09-2 wg/ky 1.1B 0.958 1.38 u.11B
Tetrachioroethylene 127-18-4 mg/ kg ND ND ND ND
Toluene 108-88-3 mg/ky ND ND ND ND
Xylene, total - ng/ kg 1.7 0.19] 0.50 0.068
ACID/BASE-NEUTRAL
EXTRACTABLES
Bis(2-ethylhexyi)phthalate 117-81-7 wy/ kg 0.471 0.27] 0.723 BDL
Dl-n-butyl phthalate B4-74-2 ag/ky ND ND ND ND
Fluoranthene 206-44-0 ag/kg ND ND ND ND
Isophorone J8-59-1 ay/ kg ND ND ND ND
Naplithalene 91-20-3 o/ kg ND ND ND ND
N-Nitrosodlphen yl amine 86 J0-b ay/ kg ND ND ND ND
(Ut phenyl amtne)
Phenanthrene 85-U1 -8 mg/ kg ND ND ND ND
Pyrene 129-00-0 mg/ kg BOL ND ND ND
PESTIC IDES/ POLYLHLOR INATED
BLPHENYLS
Endcln 72-70-8 wg/ kg abL BDL BOL BDL
Aroclor 1248 12672~-29-6 mg/ kg BDL BDL 8DL BOL

aSamples wre collected curing the following dates: April | to April B8, 1985, November 24 and November 25, 1986 January 26 to
January 28, 1987,

PThe nubers presented o this column are the Chemical Abstracts Service (CAS) nubers used for cataloging the fudicated compounds ln the
Chenical Abstracts Inder .,

S ay/ kg indicates milllyrans per kilogram or parts per millfon (ppo) .

G dndicates ot dete wined.

5-5 SOIL
8.5-9.0 FT
JAN. 1987

U. 658
ND
0.0888
ND
U. 128
ND
ND
BDL

0.093)
ND
ND
ND
ND
ND

ND
ND

BDL
BDL

B badd ates that Lhe cotrespod ing, compound was touad in Lhe blank sy Wil gy e saaple.
PO s chat bhe corces ot g wosapousl e present L but Che gl nlated cone entration te less than the specilied detection Vimle .
L T T TR ITIN ST R ER U R S A SO AR ST T S S U PR PR N A CAL nabetr s ot avdlilable tor total xylene.
b IS RN swporand a delec ted as the o ompound in partent e sty
BOLT bt at s ol detrcted above the UoS. Envitowmental Protection Arency (U500 EPA)Y Contlract laboratory Progtam (CLP) Hazardous Substdnce
Lot G Goctoact Regaired Ivted tion Limits {(CRDL) . N
-

S-6 SOIL
9.5-10.1 FT
JAN. 1987

0.378
ND

0. 108
ND

0. 168
ND
ND

0.022J)8

ND
NU
ND
ND
ND

ND
ND

BDL
aDL

060

cGY
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PARAMETERS

GENERAL CHEMISTRY
pH (L. 1)

Cyanide, Amenable
Cyanide, Total
Fluoride

Nitrate

METALS
Al um i num
Arsenlc
Bar lum
Cadmium

Calcium

Chromium, Hexavaleatl

Chiomium, Total
Copper

lron

lead

Magoes ium
Manganese
Mercury
Selenium
Silicon

Silver

Zinge

Sce fuotnotes at

CONCENTRAT (ON
UNITS

pit units
ppu®

Ppm
Ppm

Ppa

ppm
ppa
Prm
ppm
ppa
ppe
ppa
ppu
ppa
ppa
ppa
PP
ppa
ppa
ppm
ppa
ppm

table

SUMMARY OF INORGANLIC AND EP TOXICITY METHOD RESULTS®

SLUDGE AND SOIL COMPOSITE-APR. 1985
SLUBGE COMPOSITE SOIL COMPUSITE

TOTAL EP TOXS  TOTAL  EP TOX
8.30 npd 7.50 ND
o0.5uf 0.020 0.5U 0.02u
250 0.020 8.8 0.02U
110 3.2 3 0.6
0.6 0.1 0.6 0. 1u
49,000 0.01U 11,000 0.93
37 0,010 12 0.010
120 u. 13 300 0.21
2.0 3,010 2.0 0.02
38,000 ND 2,800  ND
0.1u 0.019 0.1 0.01U
6,100 .11 130 0.0b
33 0.01 29 0.010

12,000 ¢.03 23,000 0.09

40 0.18 25 0.01U
39,000 KD 2,960 NO

750 1.8 980 16

0.17 0.020 0.1} 0.0002U
0.1y 0.01U v.1u v.01U
180 ND 260 ND

13 0.04 8.0 0.03
100 a.u 140 0.45

TABLE C.5

SLUDGE PIT AREA
ALSCO-ANACONDA NPL SITE
GNADERHITTER, OHIO

VERTLCAL TEST PIT COMPOS1ITES-APR.

TP-1 TP-2 P-3 TP-4
EP TOX EP TOX EP TOX ' EP TOX
ND ND ND ND
u.u2u 0.04 0.13 0.02v
u.04 [V ] 0.45 0.02
3.9 1.4 2.8 2.2
g.2 0. 1Y 0.2 0.2
0.13 0.01U 1.0 2.4
0.01v 0.010 0.0Mv 0.01U
0.12 0.16 0.28 0.13
0.0y 0.01U 0.01U 0.01U
ND ND ND ND
0.43 0.47 0.16 g.ol
0.45 U.46 0.32 0.50
0.01U 0.01U 0.01v 0.01u
0.05 0.05 0.25 0.04
¢.16 0.13 0.12 0.13
ND NO ND ND
0.94 0.47 3.6 6.6
0. 0039 0.0035 0.012 0.0022
0.01U u.01u 0.0y g.01u
ND ND ND ND
0.04 0.03 0.03 0.03
0.01u 0.01Y 0.0y

0.01U

1985
TP-5
EP TOX

ND
0.020
0.02
1.3
U.1

0.14
0.02
0.10
0.010
ND
0.01u
0.09
0 01U
0.07
0.13
ND
1.5
0.0002U
6.0
ND
0.03
¢.01V

TP-1
0-1 FT
TOTAL

ND
0.5U
820
140
NU

ND
ND
ND
ND
ND
0.1
7,100
ND
6,900
ND

ND
170
ND
ND

ND
0.1U
ND

TP-2
2-1 FT
TOTAL

ND
0.5U
580
110
ND

ND
ND

ND

ND

ND
0.1U
5,600
ND
16,000
ND

ND
520
ND

ND

ND
0.1U
ND

TEST PIT SAMPLES-APKR.

TP-3
4-5 FT
TOTAL

ND
0.5U
7.8
1o
ND

ND
ND
ND
ND
ND
0.1y
91

ND
34,000
ND

ND
1,200
NU

ND

ND
0.23
ND

1985

P-4 TP-5
4.5-6 FT 5-5.5 FT
TOTAL TOTAL
ND ND

75 140
520 1 100
103 36

ND ND

ND ND

ND ND

N ND

ND ND

ND ND
0.1U 0.1U
5,200 22,000
ND ND
16,000 5,700
ND ND

ND ND
550 700
Nb ND

ND ND

ND ND
0.1 0.1U
ND ND

cu0i0
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TABLE C.5

(Cont inued)

SLUDGE & SuUlL COMPUSLTES-JAN. 1987 SLUDGE & SOLL CUMPOSITES-JAN. 1987

PARAMETERS CONCENTRATION SLUDGE COMPOSITE SUIL COH?OS[TE SLUDGE CUM?OS}TE SO1L CUHPU§[TE
UNITS TOTAL EP TOX TOTAL EP TOX TUTAL EP TOX TOTCAL EP Toux

GENEKRAL CHEMISTRY
pH (1:1) pH units 8.2 ND 7.9 ND 8.10 ND 7.60 ND
Cyanide, Amerable ppm ND ND ND ND ND ND ND ND
Cysnide, Torsl ppa 560 0.02 18 0.02 4, 700 0.02U 740 0 02
Fluocide ppm 5,200 1.9 250 1.2 4,000 1.8 350 1.
Nltrate PPa 1.7 0.2 2.6 0.1 2.1 0.1u 2.4 0.1
METALS
Al vainum ppa 50,800 0. 1u 8,070 2.13 ND ND ND NO
Arsentc ppa 16 0.010 8.2 0.1u ND ND ND ND
Barium ppm 136 g.122 130 0. 146 ND ND ND ND
Cadmium ppa 4.3 0.007 l.ou 0.005U ND . ND ND ND
Calcium ppa ND ND ND ND ND ND ND ND
Chromiua, Hexavalent ppm 1.2 0.u2 1.2 0.03 1.2 0.38 1.2V 0.02
Chromium, Total ppm 6,180 0.103 8 0.01U ND ND ND ND
Copper pPpm 8.4 0.0 22 U.01Y ND ND ND ND
Iron Pem 13,500 0.086 25,100 0.01V ND ND ND ND
Lead ppm 22 0.005U 13 0.005U ND ND ND ND
Magnesium ppa ND ND ND ND ND ND ND ND
Manganese pps 564 i.26 491 12.3 ND ND ND ND
Mercury ppm 0.57 0.0002U0 0. 1U 0.0002U 0.43 0.00020 0.1V 0.00020
Selentium ppm 1.7 0.U05U 1.3 0.005U ND ND ND ND
Sitlcon ppa ND ND ND ND ND ND ND ND
Silver Ppm 2.4 0.0 2.0U 0.0lUu ND ND ND NO
Zinc  ppm 95 4.015 80 0.053 ND ND NO ND

8Gamples weie collected during the following dates: April 1 to April 8, 1985; Noveaber 17 to December 2, 1986,
January 26 to January 28, 1987

PThe {ndicaled values represent the total concentration in mflligrams per kilugrom (my/kg) ot parts per million ot the

corredponding parameter present in sample

CUEP TOX" rufers to EP Toxiclty leachate gunerated by the Extraction Procedure (EP) Toxlcity Teat Method, SW 1310 as
described in U.5. Environaental Protection Agency, 1984 "Test Merthods for Evaluating Solld Waste: Physical/Chemlcal
Methods " :iW-846, Second Edition Revised, Waste Characterizactton Branch, Office of Solld Waste HWashington, D C.
d"Np" tndicates not determined

“Me limits for total constiluent dnalyscs are teported tn milligrans per kltogram (wg/kg) or parts per wlllion {(ppw).
Me EP Tox clty Tewt Method leachale analyses are repoited i milligrans per liter (mg/1) ot ppm.

eyt todlca.es that the compound was analyzed but not detected.  The cor responding number represents the method
Jetectlon blait tur the saample.

388cu060



TABLE C.6 .
SUMMARY OF HAZARDOUS SUBSTANCE LIS. ' . OUND RESULTS?
SLUDGE PIT AREA

ALSCO - AMACORDA NPL SITE
GMADENHUTTEN, OHIO

. CAS CUONCENTRATIUN SLUDGE COMPOSITE VERTICAL SOLL COMPOSITES JAN. 194/

PARAMETERS NUMBEKD UNITS APR. 1985 S $-2 53 54 504
VOLATILES
Acetone 67-64-1 wg/kg® npd 0.448¢ u.728 U518 U.Y4B 0.508
Ethylbenzene 100-41-4 ng / kg soLt ND ND ND ND ND
Chloroform 67-66-3 ag/kg ND 0.178 0. 198 . 168 0. 178 1. 198
2 -Hexanone 591-78-6 ng/ kg BOL ND ND ND ND ND
Methviene Chloride 75-09-2 ag/kg ND 0.218 0.228 0. 198 0.248 (VAR
Tetrachloroethylene 127-18-4 ag/ kg BOL ND ND NO ND ND
Toluene 108-88-3 mng/kg BOL ND ND ND N ND
Kylene, totall -h ng/kg 0.012 BOL BDL 0.066 58" 0.028 18 BOI.
ACID/BASE-NEUTRAL -

EXTRACTABLES
Bla(2-ethylhexyl)phthalate 17-81-7 wg/kg 2.0 0.69) u.921] 2.1 u.214) u. 594
Di~a-butyl phthalate B4-24-2 ag/kg ’ 0.35 ND NU ND ND Ni
Fluoranthene 206-44-0 mg/kg BDL NU ND ND ND ND
Isophorone 78-59-1 wg/kg BDL ND ND NU ND ND
Naphihalene 91-20-3 my/ky BOL ND ND ND ND N
N-Nitrosodiphenylamine 86-30-6 ng/ kg 8DL ND ND ND ND ND

(Di phenylamine)
Phenanthrene 85-01-8 ng/ky BDL ND ND ND ND NL
Pyrene 129-00-0 ag/ky BDL ND ND ND ND NU
PESTICIDES/ POLYCHLORINATED

BIPHENYLS
Endrin 72-70-8 mg/kg 0.032 ND ND ND ND ND
Aroclor 1248 12672-29-6 mg/kg BDL ND ND ND ND ND

35amples were collected durlng the following dates: "April | to April B, 1985, November 24 and Novembec 25, 19865 January 2b Lo Junuary 28, 198/7.

YThe numbers presented in thie column are the Chemical Abstracts Service (CAS) nuambers used for cataloging the indicated compounds In the Chemical Abstracts Index.

C'og/kg" indicates milligrams per kilogram or parts per million (ppa). P
d"ND" indicates not determined. ‘.:}
g (ndicates that the correspondiag compound was found in the blauk as well as the sample. cc-:
801" tudlisles st detlwcted above the U.S. buvitunmental Piulectiun Aency (U5, EPA) Contract laburatory Program (CLP) Hacardous Substance List (HSL) Conlract Kequired eledtton (L’)
Lietts (CRIM).

$1 (sl aplomas Jaclade tha sitha @vls sud pats Bpicaa lpamie A LAY nmLer Le et svatleble tour total wylone. tQ

rl\
B imdicstes thel the tvtissponding compuuad 1o presenl, bul Lhe (slcuialeod tonccnutiatlva Ile lewe than the specttled detectian limits.

e todicated tuapound 18 delectad a8 Lhe compuuind In petenlhcale. "'.

- ‘ -



PARAMETERS O gTroN
GENERAL CHEMISTRY

pH (i:1) pH unlte
Cyanide, Amenable ppa”
Cyanide, Totsl Piw
Fluoride ppw
Nitrate ppm
METALS

Al uminum ppm
Arsenic Ppe
Barium ppe
Cadulum pPpm
Calcium pp
Chromium, Hexavalent Pp™
Chromium, Totsl pee
Copper ppm
Iron Ppe
laad ppm
Magnesium ppm
Manganese ppm
Mercury ppa
Selentim Py
Stlicon ppw
Stlver ppm
Zinc ppw

Sea footnotes at and of cable

AREA NO 5 COMPOSITE-NOV 1986
SOLL COMPOSITE
E P TOX TOTAL

SLUDCE COMPOSITE

TOTA

7.70
ND

a2
4,600
1.9

36,000
35

240
1.6
ND
0.63!
14,000
I
20,000
120

ND
5,60
0.80
25

ND

2.9
4,70

ND
ND
.24
1.6
0.1u

0.2
0.04
0.008
0.006
ND
0.01u
0.18
0.01U
0.08
0.006
ND

23
0.0002u
0.011
ND
0.01
2.6

7.10
ND

150
5.8

12,000
18
(1)
1.0U0
ND
6.4U
L0
47
39,000
71
ND
1,600
Q.99
Lou
ND
2.0U
150

E P TOX

ND
ND
¢.02v
0.6
0.2

1.5
0.01y
0.33
0.009
ND
0.14
0.03
0.01U
0.04
0.006
ND

13
0.00020
0.005U
ND
0.010
0.90

TABLE C.7
(Coat fnued)

AREA NO | COMPOSITE-JAN 1987 AREA NO 2 COMPOSITE-JAN 1987 AREA NO 3 COMPOSITE-JAN 1947

SLUDGE COMPOSITE SOIL COMPOSITE SLUDGE COMPUSITE SOIL COMPOSITE SLUDGE COMPOSITE SOfL COMPOSITE
TOTAL E P TOX TOTAL E P TOX TOTAL E P TOX TOTAL E P TOX TOTAL E P TOX TOTAL E P 1O
8.25 ND 7.15 ND 8.05% ND T.40 KD 7.85 KD 1.40 ND
ND ND ND ND ND ND ND ND ND ND ND ND
800 0.02U 27 0.03 630 0.0 63} 0. 0210 51 0. 10 21 g.u2U0
7,900 21 440 1.? 12,000 2.1 560 2.5 3,300 1.3 350 0.9
10 0.3 5.0 0.3 6.9 0.3 5.4 D.4& 1.6 [y 11 a.2
ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND KD ND ND ND ND ND ND ND L1

ND ND ND ND ND ND ND KD ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND fD

ND ND ND ND ND ND ND ND ND ND ND ND
1.7y 0.54 3.2Y 0.01u0 1ol 0.19 340 0.0ty 1.6V 0.03 1.8u 0.16
ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND NO ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND NC

ND ND ND ND ND ND ND ND ND ND ND ND
0.65 0.po02u @ 31 0.00020  0.19 0.00020  ©.32 0.0002U0  0.25 0.00020  ©0.14 0,0002U
ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

AREA NO 4 COMPOSITE-JAN -1987
SLUDGE COMPOSITE

TOTAL

7.80
ND
360
2,400
()

ND
ND
ND
ND
ND
1.7v
ND
ND
ND
ND
ND
ND
0.39
ND
ND
ND
ND

E P TOX

ND

0.020
0.5
0.1u

ND
ND
ND
ND
ND
0.04
ND
ND
ND
ND
ND
ND
0.00020
ND
KD
ND
ND

SOIL COMPOSITE

TOTAL

T.45

0.56
ND
ND
ND
ND

E P TOX

ND

ND
0.020
0.4
0.1

ND

ND

ND
ND

ND
¢.01U
ND

ND

ND
ND

ND
ND
0.00028
ND
ND

ND

ND




TABLE C.7
(Contiaued)

AREA NO 5 COMPOSITE-JAN 1987
CONCENTRATION SLUDGE COMPOSITE SOIL COMPOSITE

PARAHETERS UNITS TOTAL E P TOX TOTAL £ P TOX
GENERAL CHEMISTRY ‘

pH (L: 1) pH unics 7.95 ND 7.30 ND
Cyanide, Amenable ppm® ND ND ND ND
Cyanide, Total pem 77 g.02y 7.5 0.02U
Fluoride ppm 7,100 1.7 120 3.5
Nitrate ppa 1.8U 0.1y 1.3y 0.1y
METALS

Al uminum ppm ND ND ND ND
Argenic ppm ND ND ND ND
Barium ppm ND ND ND ND
Caamium ppa ND ND ND ND
Calcium ppm ND ND ND ND
Chromium, Hexavalent ppm 1.80 0.01U 1.3U 0.06
Chromium, Total ppm ND ND ND ND
Copper ppm . ND ND ND ND
Iron ppm ND ND ND ND
"arals oogm ND ND ND ND
Magnesium ppm ND ND ND ND
Manganese ppm ND ND ND ND
Mercury ppa 0.45 0.0002U 0.99 0.0002U
Selenium ppm ND ND ND ND
Silicon gpa ND ND ND ND
Silver ppm ND ND ND ND
Zine ppa ND ND ND ND

35amples were collected during the following dates: April I to April 8, 1985;
November L7 to December 2, 1986; January 26 to January 28, 1987

YThe indicated values represent the total concentration i{n milligrams per
kilogram (mg/kg) oc parts pec million of the corregsponding parameter present

in sample

C"E P TOX" refers to E. P. Toxicity leachate generated by the Extraction
Procedure (EP) Toxicity Text Method, SW-13}10 as described in U.S.
Environmental Protection Agency, 1984, '"Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods,' SW-B46, Second Edition Revised, Waste
Characterization Branch, Office of Solid Waste, Washington, D.C.

dryp” (ndicates not determined
€The limit for total constituent analysis ace reported in milligrams pecr

kilogram (mg/kg) or parts per million (ppw). The EP Toxicity Test Hethod
leachate analysis are reported in milligrams per liter (mg/l) or ppm.

fry" {ndicates that the compound was analyzed but not detected. The
corresponding number represents the method detection limit for the sample.

-
oo

»

o
oo
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TABLE C.8
SUMMARY OF HAZARDOUS SUBSTANCE LIST COMPOUND RESULTS®
SWAMP AREA
ALSCO - ANACONDA NPL SITE
GNADENHUTTEN, ORBIQ

CAS CONCENTRATION SLUDGE COMPOSITE SOLL COMPOSITE
[ p J "

PARAMETERS NIMBERS® UNITS APR 1985 APR (985
VOLATILES:
Zthybenzene 100-41~4 ngi kg soud 8DL
2-Hexanone 591-78-6 g/ kg BDL BDL
Tetrachloroethylene 127-18-4 mg/ kg 8DL 80L
Tolune 108-88-3 mg / kg BOL BOL
Kylene, toctal® - mg/kg BDL BOL
ACID/BASE-NEUTRAL

ZXTRACTABLES:
Bis (2-echylhexyl) phchalate 1L7-gi-7 ng/kg 2.9 S 0.75
Di-n-butyl phthalate 84~74~2 g/ kg 0.52 B0L
fluoranchene 206-74~2 ' BOL BOL 0.51
lsophosone 78-59-1 ng/ kg 3D0L ang
Naphthalene 9{-20-3 g/ kg BDL 8OL
N—Nitroaodtphenyl?nine

(Diphenylamine) 86-30-6 mg/kg 0.67 BOL
Phenanthrene 85-01-8 g/ kg 80L 0.38
Pyrene 129-00-0 mg/ kg Q.38 0.66
PESTILCIDES/POLYCHLORINATED

B IPHENYLS:
Endrin 72-70-8 ng/kg BDL BOL
Aroclor 1248 12672-29-6 o/ kg 1.2 jo

dsamples were collected during the following dates: April | to April 8, 198%; November 24 and
November 25, 1986; January 26 and January 28, 1987.

bThe numbers presented in this column are the Chemical Abstracts Service (CAS) numbers used for
cataloging the indicated compounds in rhe Chemical Abstracts Index.

S'mg/kg" indicates willlgrams per kilogram or parts per mtllion (ppm).

digpL’ indicates not detected sbove the U.S. Environmental Protection Agency (EPA) Contract lLaboratocy
(CLP) Hazardous Substance List (HSL) Contract Required Detection

Limits (CRDL).

€Total xylenas include the ortho-, mera, and para-xylene isomers. A CAS number ls not available for
total xylene.

fThe indicated compound 1s detected as Lhe cbnpound in parenthesis.
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TABLE C.9

SUMMARY OF POLYCHLORINATED BIPHENYL RESULTS
APRIL 1985 SWAMP AREA SLUDGES AND SOILS (a)
ARCO CHEMICAL COMPANY
GNADENHUTTEN, OHIO

SAMPLE IDENTIFICATION(b)

SRID COORDINATES DEPTH WATER CONTENT POLYLCHLORINATED BIPHENYLS
oLD NEW INTERVAL (%) mg/kg(c)  Source Aroclor(d)
B-0,2 F-10 0-6" ND(e) 1.2 1248
B-0,2 F-10 50-56" ND 1.0U(£) --(g)
B-0,3 H-10 g-12" 81.8 460 1248
B-0,3 H-10 48" ND 1.2 1248
B-1,1 F-8 30-36" ND 1.4 1248
B-1,1 F-8 72" ND 1.0U -
B-1,2 F-8 0-6" . ND <l.0U -
B-1,2 F-8 30-36" ND <1.0U . =
B-1,3 H-8 0-6" 8l.1 180 1248
B-1,3 H-8 g-15" ND 16 1242
B-1,4 J-8 0-6" ND 18 1248+1254
B-1,4 J-8 6-12" ND 1.6 1254
B-2,0 B-6 0-6" ND 2.5 1248
3-2,1 D-6 0-6" ND 1.0U -
3-2,1 D-6 18-24" ND 1.0U0 -
B-2,2 F-6 0-1" ND 1.0U0 -
B-2,2 F-6 30" ND 1.00 --
B-2,3 H-6 0-6" ND 146 1248+1254
B-2,3 H-6 264-30" ND 6.7 1248
B-2,4 J-6 0-6" ND 670 - 1248+1254
B-2,4 J-6 12-18" ND 7.4 124841254
B-3,0 B-4 0-6" ND 1.0U --
B-3,0 B-4 22-24" ND 1.0U -=
B-3,1 D-4 0-5" ND 1.0U -
B-3,1 D-4 5-11" ND 1.0U0 -—
B-3,2 F-4 0-4" ND 1.0U —
B-3,2 F-4 4-10" ND 1.0U -
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TABLE C.9
(Continued)
SAMPLE IDENTIFICATION(b)
GRID COORDINATES DEPTH .  WATER CONTENT POLYLCHLORINATED BIPHENYLS
oLD NEW INTERVAL (% mg/kg{c) Source Aroclor(d)
B-3,3 H-6 0-6" ND 8.7 1248+1254
B-3,3 H-4 14-20" ND 1.0U -~
8-3,4 J-4 0-6" ND 14 1254
B-3,4 J-4 9-15" ND 2.1 1248
B-4,2 F-2 0-6" ND 1.0U ' -~
B=4,2 F-2 6-12" ND 1.0U -
8-4,3 H=2 0-6" ND 1.0U -~
3-4,3 H-2 6~12" ND 1.0U -~
B-4,4 "J-2 0-6" ND 1.0U -
B-4,4 J-2 6~12" ND 1.2 1254

la)Samples were collected from April.5, 1985 to April 8, 1985.

ib)The upper depth at each sampling station represents sludge materials, while
the Lower depth represents the underlying soil. The grid coordinate system
indicates the closest corresponding sampling locations between the old and
new grid systems, although the coordinate systems do not exactly correspond.

‘c)"mg/kg" = milligrams per kilogram or parts per million on a dry weight
basis.

(d)The indicated commercial aroclor mixture represents the source of the
polychlorinated biphenyl contamination and the standard used for instrument
calibration and analysis. All samples were screened for Aroclors 1016,
1221, 1232, 1242, 1248, 1254, and 1260 to determine which aroclors are
present in the sample and therefore should be used for instrument
calibration.

(e)"ND" indicates not determined.

(£)"U" indicates that the compound was analyzed, but not detected. The corresponding
number represents the method detection limit for the sample.

(g)"--" indicates that PCBs were not detected in the corresponding sample.
Therefore, no source aroclor is given.
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TABLE C.10

SUMMARY OF POLYCHLORINATED BIPHENYLS (PCB) RESULTS
NOVEMBER 1986 SWAMP AREA SLUDGES AND SOILS(a)
ARCO CHEMICAL COMPANY
GNADENHUTTEN, OHIO

SAMPLE IEEEZIFICATION I;¥§:§;L POLYCHLORINATED BIPHENYLS
AVEA (i) mg/kg(b)  SOURCE AROCLOR(c)

B-4 0.0-1.0 0.16U(d) -~(e)
B-6 0.0-1.0 0.16U -
B-7 0.0-1.0 0.17 1254
c-6 0.0-1.2 1.7 1248 & 1254
c-6 1.2-2.2 0.16U --
c-7 0.0-1.0 0.16U --
D-2 0.0-1.0 0.22U 1254
D-4 0.0-1.2 0.75 1248 & 1254
D-4 1.2-2.2 0.16U --
D-5 0.0-0.3 0.16U --
D-5 0.3-1.3 0.16U --
D-6 0.0-0.3 0.16U —
D-6 0.3-1.3 0.16U --
D-7 0.0-0.8 0.16U --
D-7 0.8-1.8 0.16U --
E-3 0.0-1.0 0.16U --
E-4 0.0-1.5 0.69 1248 & 1254
E-4 1.5-2.5 0.16U -
E-S 0.0-0.5 0.16 1254
E-S 0.5-1.5 0.16U -
E-6 0.0-0.6 0.16U --
E-6 0.6-1.6 0.16U -
E-7 0.0-2.3 0.89 1248 & 1254
E-7 2.3-3.3 0.16U --
E-8 0.0-5.5 0.17 1254
E-8 5.5-6.5 0.16U --
E-9 0.0-3.5 0.87 1248 & 1254
E-9 3.5-4.5 0.16U --
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TABLE C.10
(Continued)
SAMPLE IDENTIFICATION DEPTH POLYCHLORINATED BIPHENYLS

AREA INTERVAL
NG. 2 (fr) mg/kg(b) Source Aroclor(c)
F~-4 0.0-0.5 0.16U -—

F-4 0.5-1.5 0.16U -

F-5 0.0-1.0 0.68 1248 & 1254
F-5 1.0-2.0 0.16U --

F~-6 0.0-1.2 2.2 1248 & 1254
F-6 1.2-2.2 0.16U --

F-7 0.0-2.0 2.5 1248 & 1254
F=-7 2.0-3.0 0.l6U -

F-8 0.0-3.3 0.56 1248 & 1254
F-8 3.3-4.3 0.16U -

F-9 0.0-0.5 0.16U -

F-9 0.5-1.5 0.16U -

G-4 0.0-0.8 0.16U -—

G-4 0.8-1.8 0.21 1248
G-5 0.0-1.5 4.5 1248 & 1254
G-5 1.5-2.5 3.7 1248
G-6 0.0-0.6 0.37 1254
G-6 0.6-1.6 0.16U -

G-7 0.0-1.5 5.5 1248
G-7 1.5-2.5 0.l11 1248
G-8 0.0-3.0 4.3 1248
G-8 3.0-4.0 0.16U0 1248
G-9 0.0-3.0 0.28 1254
G-9 3.0-4.0 0.16U -
G-10 0.0-3.5 0.56 1248 & 1254
G-10 3.5-4.5 0.16U -
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TABLE C.10
(Continued)
SAMPLE IZEEXIFICATION 1;¥§2$;L POLYCHLORINATED BIPHENYLS

NO. 3 (fFt) mg/kg(b) SOURCE AROCLOR(c)
F-1 0.0.1.0 0.27 1248 & 1254
F-2 0.0-1.0 0.16U --

F-3 0.0-0.5 0.16U --

F-3 0.5-1.5 0.16U -

G-1 0.0-1.0 0.36 1248 & 1254
G-2 0.0-0.6 0.16U . -

G-2 0.6-1.6 0.18 1248
G-3 0.0-1.8 0.59 1248 & 1254
G-3 1.8-2.8 0.16U .-

H-1 0.0-1.0 0.42 1248 & 1254
H-2 0.0-1.0 0.16U --

H-3 0.0-1.0 0.16U -

H-3 1.0-2.0 0.16U -

I-1 0.0-1.0 0.39 1248 & 1254
1-2 0.0-1.0 0.24 1254
I-3 0.0-0.5 1.8 1248 & 1254
I-3 0.5-1.5 0.52 1248 & 1254
J-1 0.0-1.0 0.36 1254
J-2 0.0-0.8 0.32 1248 & 1254
J-2 0.8-1.8 0.16U -

J-3 0.0-0.2 1.9 1248 & 1254
J-3 0.2-1.2 0.80 1248 & 1254
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TABLE C.10
(Continued)
SAMPLE IREZXIFICATION I;??ggLL POLYCHLORINATED BIPHENYLS

NO. 4 (ft) mg/kg(b) SOURCE AROCLOR(c)
H-4 0.0-1.8 2.8 1248 & 1254
H-4 1.8-3.0 0.09 1248
H=-5 0.0-1.7 5.1 1248 & 1254
H-5 1.7-3.2 0.15 1248
H-6 0.0-1.3 6.5 1248 & 1254
H-6 1.3-2.3 0.51 1248
-7 0.0-1.3 21 1248 & 1254
H-7 1.3-2.3 0.91 1248
H-8 0.0-2.0 21 1248 & 1254
H-8 2.0-3.0 0.65 1248
H-9 0.0-2.8 2.7 1248 & 1254
H-9 2.8-3.8 0.58 1248
H-10 0.0-3.5 3,000 1248
H-10 3.5-4.5 1.1 1248
-4 0.0-1.5 12 1248 & 1254
-4 1.5-2.5 0.19 1248

I-5 0.0-1.5 51 1248 & 1254
I-5 1.5-2.5 5.9 1248 & 1254
-6 0.0-1.0 68 1248 & 1254
-6 1.0-2.0 11 1248

-7 0.0-1.5 108 1248 & 1254
-7 1.5-2.5 7.5 1248

I-8 0.0-2.5 51 1248

-8 2.5-3.5 0.44 1248

-9 0.0-2.5 160 1248

I1-9 2.5-3.5 1.6 1248
1-10 0.0-3.5 93 1248 & 1254
I-10 3.5-4.5 0.41 1248
I-4 0.0-1.8 22 1248 & 1254
J-4 1.8-2.8 6.4 1248

J-5 0.0-1.5 95 1248 & 1254
J-5 1.5-2.5 9.8 1248
J-6 0.0-1.5 89 1248 & 1254
I-6 1.5-2.5 11 1248
-7 0.0-1.5 65 1248 & 1254
J-7 1.5-2.5 3.8 1248
-8 0.0-1.5 54 1248 & 1254
J-8 1.5-2.5 4.8 1248
J-9 0.0-3.0 220 1248 & 1254
1-9 3.0-4.0 23 1248
I-10 0.0-4.0 61 1248 ,
J-10 4.0-5.0 0.16U --
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TABLE C.10
{Continued)
SAMPLE IQEEXIFICATION I;¥¥:3;L POLYCHLORINATED BIPHENYLS
AEA g mg/kg(b)  SOURCE AROCLOR(c)
K=2 0.0-1.0 1.9 1248 & 1254
K-3 0.0-0.8 14 1248 & 1254
K-3 0.8-1.8 0.12 1248
K-4 0.0-1.5 21 1248 & 1254
K-4 1.5-2.5 4.9 1248
K-5 0.0-2.3 42 1248 & 1254
k-5 2.3-3.3 19 1248
K-6 0.0-1.0 110 1248 & 1254
K-6 1.0-2.0 23 1248 & 1254
K-7 0.0-1.0 11 1248 & 1254
K-7 1.0-2.0 0.42 1248
K-8 0.0-0.7 3.5 1248 & 1254
K-8 0.7-1.7 1.6 1248
KL-6 0.0-0.4 9.3 1248 & 1254
KL-6 0.4-1.4 0.75 1248 & 1254
KL-7 0.0-2.0 1.0 1248 & 1254
KL~7 2.0-3.0 4.2 1248 & 1254
KL-8 0.0-0.2 66 1248 & 1254
KL-8 0.2-1.2 1.2 1248
L-2 0.0-1.0 0.25 1254
L-3 0.0-1.0 1.2 1248 & 1254
L-4 0.0-1.0 7.4 1248 & 1254

(a)Samples were collected on November 24, 25, and 26, 1986 and December 2,
- 1986.

(b)"'mg/kg" equals milligrams per kilogram or parts per million (ppm).

(¢)The indicated commercial aroclor mixture represents the source of the poly-
chlorinated biphenyl contamination and the standard used for instrument
calibration and analysis. All samples were screened for Aroclors 1016,
1221, 1232, 1242, 1254, and 1260 to determine which aroclors are present
in the sample and therefore should be used for instrument calibration.

(d)"U" indicates that the compound was analyzed, but not detected. The
corresponding number represents the method detection limit for the sample.

(e)"--" indicates that PCBs were not detected in the corresponding sample.
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TABLE C.11

SUMMARY OF POLYCHLORINATED BIPHENYLS (PCB) RESULTS
MARCH 1987 SWAMP AREA SLUDGES AND SOILS(a)
ARCO CHEMICAL COMPANY
GNADENHUTTEN, OHIO

SAMPLE [DRIFICATION NraRUAL POLYCHLORINATED BIPHENYLS
oA e mg/kg(b)  SOURCE AROCLOR(c)
G-10.5 0.0-0.5 0.30U(d) --(e)
G-10.5 5-1.5 0.11U -
AREA
NO. 4
CH-9.5 0.0-3.0 0.91 1248
GH-9.5 3.0-4.0 0.11 1248
CH-10 0.0-3.0 4.3 1242
CH-10 3.0-4.0 0.16 1242
GH-10.5 0.0-3.5 9.0 1248
CH-10.5 3.5-64.5 0.12U --
H-9.5 0.0-3.0 39 1248
H-9.5 3.0-4.0 0.23 1248
H-10.5 0.0-2.0 480 1248
H-10.5 2.0-3.0 8.0 1248
HI-8.5 0.0-2.0 98 1242
HI-8.5 2.0-3.0 2.4 1242
HI-9.5 0.0-2.5 77 1242
HI-9.5 2.5-3.5 2.3 1242
HI-10 0.0-3.0 400 1248
HI-10 3.0-4.0 2.8 1248
HI-10.5 0.0-2.0 160 1242
HI-10.5 2.0-3.0 6.6 1242
I-10.5 0.0-3.0 58 1248
I-10.5 3.0-4.0 2.3 1248

1J-8 0.0-1.5 60 1248
1J-8 1.5-2.5 0.43 1248
1J-9 0.0-2.5 78 1242
13-9 2.5-3.5 2.7 1242
1J-10 0.0-3.5 57 1248
1J-10 3.5-4.5 0.52 1248
JK-8 0.0-1.0 35 1248
K-8 1.0-2.0 2.6 1248
JK-9 0.0-3.0 140 1248
JK-9 3.0-4.0 0.60 1248
JK-10 0.0-4.0 4.5 1248 »
JK-10 4.0-5.0 0.92 1248
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TABLE C.l11
(Continued)
SAMPLE IDENTIFICATION DEPTH POLYCHLORINATED BIPHENYLS
AREA INTERVAL
NO. S (ft) : mg/kg(b) SOURCE AROCLOR(c)
KL-5 0.0-1.0 0.20U -—
KL-8.95 0.0-1.0 0.18U --
M=-2.5 0.0-1.0 0.22U0 --
M-3 0.0-1.0 0.44U --
-4 0.0-1.0 1.0 1254
N-2 0.0-1.0 0.21 1248
N-3 0.0-1.0 0.23U -
N=4 0.0-1.0 0.18U --

‘a)Samples were collected on March 26, 1987.
b)"'mg/kg'" equals milligrams per kilogram or parts per million (ppm).

rc)The indicated commercial aroclor mixture represents the source of the poly-
chlorinated biphenyl contamination and the standard used for instrument
calibration and analysis. All samples were screened for Aroclors 1016,
1221, 1232, 1242, 1254, and 1260 to determine which aroclors were present
in the sample and therefore should be used for instrument calibration.

rd)"U" indicates that the compound was analyzed, but not detected. The
corresponding number represents the method detection lLimit for the sample.

re)"-=" indicates that PCBs were not detected in the corresponding sample.



TABLE C.12

SUMMARY OF GENERAL INORGANIC AND E.P. TOXICITY TEST METHOD RESULTYS
MARCH 1985 MONITORING WELL SOIL BORING SAMPLES(a)
ARCO CHEMICAL COMPANY
CNADENHUTTEN OH10

SAMPLE IDENTIFICATION

PAKANETERS CONCUE.\!‘?TK:TION MW-1, S-5 MW-1, S5-9 MW-2, S-1 MW-2  S-4 MW-2, §-6 MW-3, S-1 MW~3  §-13
TOTAL(b) E.P. TOX.{c) TOTAL E.P. TOX. TOTAL E.P. TOX. TOTAL E P. TOX. TOTAL E.¥. TOX. TOTAL L.r. TOX. TOTAL t.pP. TOX
Cyanide, Amenable ppod) <0.5(e) <0.02 <0.% <0.02 I8 {0.02 1.2 <U.02 U5 <p.02 NS 0. 02 5.0 <u. U2
Cyantde, Totail PPE <0.5 <0.02 <0.5 <0.02 60 <0.02 2.8 <u.02 (SIS <0.02 2.2 <0.02 5.4 <Q.02
Fluoride ppe 2.2 0.1 1.2 0.1 b. 4 il 31 0.3 1.3 0.2 40 0.4 t u.b
Metals: . . N
Chromium, Hexavalent ppum <0. 1 ) <0.01 <0.1 0.02 <0.1 <0.01 <u.1 <u.01 <0.1 <0.01 <0.1 .0t <u. 1 <0.01
Chromium, Total ppa 16 0.02 12 0.05 950 0.78 47 0.03 17 0.07 91 g.07 57 0.04
lron ppm 28,000 37 15,000 .5 57,000 2.1 29,000 59 18,000 58 28,000 22 29,000 <L.u1

Manganese ppm 680 22 350 5.1 1,000 24 9540 8.7 960 12 940 13 580 3.7



TABLE C.12

(Continued)
SAMPLE 1DENTIFICATION
RAM CONCENTRATION
d ETERS UNITS MW-3, 5-7 MW-4, S-1 MW-4, S-4 MW-4, S-10 MW-5 S-] MW-5, §5-3 MW-5, S-7
TOTAL(b) E.P. TOX.(c) TOTAL E.FP. TOX. TOTAL E.P. TOX. TOTAL  E.P. TOX. TOTAL E.P. TOX. TOTAL L.P. TOX. TOTAL E.P. TOX
Cyanide, Amenable Ppm <0.5 <0.02 <0.5 <0.02 <0.5 <0.02 0.7 <0.02 <0.5 <v.o2 <0.5 <u.02 <0.5 <0.02
Cyanide, Total ppa <0.5 <0.02 25 0.02 <u.5 <0.02 0.7 <0.02 2.9 0.02 1.8 <0.02 1.7 <0.02
Fluoride ppa 2.7 0.2 2.6 2.3 24 0.3 1.2 g. b 86 1.4 21 0.3 18 0.3
Metals:
Chromium, Hexavalent ppa <0.1 <0.01 <.l <0.01 <0.1 <0.01 <0.1 <0.01 <0.1 0,12 0.1 <0.01 <0.1 <u.01
Chromium, Total ppa 13 0.05 280 0.29 28 0.04 12 0.05 87 0.14 27 0.02 - 10 .04
Iron PP 17,000 S.4 41,000 0.22 84,000 160 16,000 36 29,000 <0.01 52 000 37 32,000 12
Manganese Ppm 470 12 960 17 600 4.4 370 " 6.2 1,300 1.7 710 7.6 390 8.4

V8ecu009



PARAMETERS

Cyanide, Amenable
Cyanide, Total
Fluoride
Metals:
Chromium, Hexavalent
Chromium, Total
Iron

Manganese

CONCENTRATION
UNITS

ppa
Ppa
pps

ppm
ppa
ppa
Ppe

HW-6,
TOTAL( b)

<0.5
<0.5
i.5

<0. 1}
21
38,000
680

S-4
E.P. TOX.(c)

<0.02
<0.02
0.3

<0.01}
0.06
57
10

TABLE C.12

(Continued)
SAMPLE TDENTEFICATION
Mu-6  §-7 MW-b S-8 MW-7, S-1 MW-7, 5-3 MH-7  §-5 MW-8, S-3
TOTAL E.P. TOX. TOTAL E.P. TOX. TOTAL E.P. TOX. TOTAL k. P. TOX. TOTAL E.P. TOX. TOTAL E.P, TOX
<U.5 <G.02 <0.5 <U.02 a.7 <u.02 <u.5 <u.02? N <0.02 <U.5 u.02
<0.5 <0.02 <0.5 <0.02 Q.7 {U.U2 <05 <0.02 0.7 <u.02 0.5 <u.u2
1.1 0.1 1.0 0.1 25 0.2 14 0.2 6.9 0.2 l.4 NP}
<0.1 <D.01 0.1 <0.01 <p.] <0.01l <0.1 0.03 <0.1 <p. 01 .} L. U1
12 0.06 7.4 0.04 40 0.02 18 0.04 10 u.Us6 13 U.U4
13,000 31 12,000 16 37,000 0.05 42,000 30 14,000 4.1 28,000 37
380 7.5 290 6.6 i 300 15 880 21 420 8.6 650 12

S8ecu0g)



PARAMETERS CONC&:;I‘TRSATION

Cyanide, Amenable X PPm
Cyanide, Total ‘ PP
Fluoride ppm
Metals:

Chromium, Hexavalent ppm

Chromiua, Total ppe

Iron Ppa

Manganese Pps

(a)Monitoring well scoil boring samples were collected from March 18,

(b)The indicated values represent the total concentration in mtlligrams per kilogras (mg/kg) or parts per million (ppm) of the corresponding parameter present in the sample.
(c)"E.P. TOX" refers to EP toxiclity leachate generated by the Extraction Procedure (EP) Toxicity Test Method, SW~1310, as described in "U.S5. Environmental Protection Agency,
Physical/Chemical Methods ," S$W-B46, Second Edition Revised, Waste Characterization Branch, Office of Solid Waste, Washington, DC.

(d)The units for total constituent analyses are reported in milligrams per kilogrea (mg/kg) or parts per million (ppm).
analyses are reported in milligraas per liter (mg/l) or ppm.

Test Methods for Evaluating Solid Waste:

M-8, S-4
TOTAL(b) E.P. TOX.(c)
<0.5 <0.02
<0.5 <0.02
1.0 <€0.1
0.5 <0.01
21 0.04
35,000 91
760 12

MW-8, 5-6
TOTAL E.P. TOX.
0.5 <0.02
<€0.5 <0.02
0.6 0.1
<0.1 0.02

11 0.08
17,000 35
340 7.5

(e)"<" = less than the reported value which is the detection limit of the analysis.

TABLE C.12

SAMPLE IDENTIFICATION

(Continued)
MW-9, 5-2
TOTAL E.P. TOX.
3.4 <0.02
4.0 <0.02
8.1 0.1
<0.1 <0.01}
21 0.05
47,000 <0.01
890 2.3

1985 to April 9, 1985.

MW-9,

19
40,000
980

$-3
TOTAL E.P. TOX.

<0.02
<0.02
0.2

<0.01

0.05
9.7
0

MW=y,

TOTAL

<0.5
<0.5
1.6

<0.1
1c
13,000
320

S-b
E.P. TOX.

<0.02
<0.02
0.3

<0.01
0.06
12

MW -4
TUTAL E.P. TOX.

0.5
<0.5
6.8

<0.1
13
15,000
320

S-8

<u.02
<0.02
0.3

<0.01
0.08
32

The EP Toxicity Test Method leachate

1984,

98¢Gu0G)



QUARTERLY MONITORING

April 9-12, 1985
Cyanide, Total
July 30-3i, 1985
Cyanide, Totsl
November 4-5, 1985
Cyanide, Total
January 29-30, 1986
Cyanide, Total
Noveaber 18-20, 1986
Cyanide, Toctal
January 27-29, 1987

Cysnide, Total

CONCENTRATLON
UNITS

ag/i{b)

ng/1

ag/l

ag/l

g/l

ug/l

TABLE C.13
CYANIDE SUMMARY OF

QUARTERLY GROUAMD WATER MONITORING(a)
ARCO CHEMICAL COMPANY

Mw-2
UPPER
ZONE

0.07

0.03

0.21

LOWER
ZUNE

0.03

GQIADENNUTTEN, 0HI0

MW-3
UPPER LOWER
ZONE ZONE
0.36 0.29

0.02u(c) 0.06

0.23 0.47
0.25 0.3)
0.28 0.21
0.39 0.39

SAMPLE IDENTIFICATION

MW~
UPPER
ZONE

0.09

0.17

0.25

0.05

LOWER
ZONE

MW-5
UPPER
ZONE

0.07

0.09

LOWER
ZONE

0.05

MW~9
UPPER
ZONE

u.08

¢.10

0.05

0.15

0.06

0.02

(8)Cyanide concentrations are summarized for those monitoring wells which exhibited values greater than 0.02 milligram per

liter (mg/l).

(b)"mg/1" = milligrasas per liter or partsé per million (ppm).

(c)"U" indicates that the compound was analyzed, but not detected.

for che saample.

LOWER
ZONE

0.07

0.08

The corresponding number represents the method detection limtit

LSGGU00)



TABLE C. 14

CHROMIWNM SIROMARY OF
QUARTERLY GROUND WATER MONITORING(a)
ARCO CHEMICAL COMPANY
GNADEMUUTTEN OM10

SAMPLE LDENTIFICATION
Mu-2 M- MH-5 -7 M-8 M-9
QUARTERLY MOKITORING couc:u:::;nou UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER  PW-4
ZONE  ZONE  ZONE  20NE  ZONE  ZONE . ZONE  ZONE  ZONE  ZONE  ZONE ZONE

April 9-12, 1985

Chromium, Hexavalent g/ 1(b) 0.01U(c) 0.01U 0.010  0.01VL 0.01U 0.0lvu 0.01 0.010 0.01v G.0tu 0. 14 0. 14 0.01U
Chrosius, Total ng/l 0.02 0.010 0.04 0.018 0.02 0.03 0.1l 0.01V 0.03 0.02 0. 14 0.14 0.08

July 30-31, 1985

Chromium, Hexavalent ag/l 0.0 0.01U 0.13 0.13 0.01U 0.01U 0.10 0.10 0.01U 0.01u 0.14 0.10 0.01UL
Chrosium, Total ng/l 0.01V 0.01U 0.11 0.13 0.01U 0.01V 0.05 0.05 0.01L 0.01U 0.10 0.06 0.01v

November 4-5, 1985

Chromius, Hexavalent ag/l 0.01v 0.01U 0.02 0.01 0.01U 0.01U 0.08 0.07 0.010 0.01u 0.10 0.10 0.01u
Chrosium, Total ng/l 0.05 0.01U 0.04 0.03 0.010 o.0M 0.06 0.06 0.0y 0.0V 0.10 0.08 0.01V

January 29-30, 1986

Chromium, Hexavalent ag/l 0.010 0.03 0.04 0.03 0.01UL 0.01 0.08 0.05 0.0 0.01V 0.13 0.13 0.02
Chromium, Total ag/l .02 0.02 0.02 0.02 o.0v 0.01U 0.04 0.04 0.01v 0.01U 0.11 0.11 0.02

Noveaber 18-20, 1986

Chromium, Hexavalent mg/1 0.03 0.03 0.01 0.05 0.01v 0.01U 0.03 0.01 0.03 0.01u 0.06 0.06 0.01V
Chromium, Total ug/l 0.02 0.02 0.0} 0.01u 0.01u 0.0l 0.02 0.01 0.01U 0.01U 0.04 0.04 0.01U

Janyary 27-29, 1987
Chromius, Hexavalent mg/l 0.02 0.0V 0.02 0.03 0.01uU 0.01U 0.01U 0.01U 0.01v 0.01u 0.02 0.0V 6.0V

(a)Chromium concentrations are summarized for those monitoring wells which exhibited values greater than 0.02 silligcam per iiter (mg/l).
(b)"mg/1" = milligrams per liter or pacts per million (ppm).

(c)"U™ indicates that the compound was snalyzed, but not detected. The corresponding number represents the method detection limit for the
saaple.

858cU060



CONCENTRATLON
QUARTERLY MONITORING UNITS
April 9-12, 1985 mg/1{b)
July 30-31, 1985 mg/l
November 4-5, 1985 ng/l
January 29-30, 1986 ug/l
November 18-20, 1986 ng/l

Ma-2

UPPER
ZONE

0.6

0.2

LOWER
ZONE

0.3

Mu-3

UPPER
ZONE

4.0

6.0

6.4

TABLE C.1I5

PLUORIDE SUMMARY OF

QUARTERLY GROUND WATER MONITORING(a)

ARCO CHEMICAL COMPANY
GMADENBUTTEN, OHI10

LOMER
ZONE

5.9

5.6

SAMPLE IDENTIFICATION

M4 Mu-5
UPPER  LOWER UPPER
Z0NE ZONE ZONE
8.0 7.8 4.2
8.7 8.6 3.8
8.3 8.2 3.6
7.3 7.4 3.4
6.0 6.4 3.5

(a)Fluoride conceatrations are summarizad for those aonitoring wells which exhibited values greater

(ag/l).

(b)"mg/1" = milligrams per liter or parts per million (ppam).

MW-7 MW-9
LOMER UPPER LOWER UPPER LOWER
ZONE ZONE ZONE ZONE ZONE
4.4 2.0 1.6 7.2 6.8
3.7 2.0 2.2 5.6 4.8
3.7 2.3 2.3 7.2 7.2
3.6 2.6 2.6 7.1 7.0
3.8 2.4 2.4 4.0 3.9

than 1.0 willigram per liter

6SccL009



QUARTERLY MONITORING

April 9-12, 1985

July 30-31, 1985
November 4-5, 1985
January 29-30, 1986

Novesbgr 18-20, 1986

CONCENTRATION
UNITS

ag/l NO3-N(b)
ng/1 NOy-N
ag/1 NOy-N
ng/1 NO3-N

mg/1 NO3-N

H-1
UPPER
ZONE

LOWER
ZONE

1.0

MW-2
UPPER
ZONE

LOWER
ZONE

1.3

3.6

TABLE C. 16
MITRATE SUMMARY OF

QUARTERLY GROUWD WATER MONITORING(a)

3.0

5.9

4.0

ARCO CHEMICAL COMPANY
GUADENBUTTEN, OHIO

SAMPLE IDENTIFICATION

Mu-4

LOWER  UPPER  LOWER
ZONE  ZONE  ZONE
1 <0.1  <o.1
6.1 0.7 0.2
2.2 <0.1. <0.1

Hv-6
UPPER
ZONE

LOWER
ZONE

21

HW-7
UPPER LOWER
Z0NE ZONE

0.8 0.3
6.4 7.4
1.2 7.3
3.4 3.2
1.0 0.6

(a)Nitrate concentrations are susmarized for those monitoring wells which exhibited values grester than 1.0 milligram per liter (mg/l).
(b)"ag/1” = milligress per liter or parts per sillion (ppm).

(c)"¢" = less than the reported value which is the detection limit of the snalysis.

M-8
UPPER LOWER
ZONE ZONE

<0.1(c) <0.1
0.8 <6.1
1.6 1.0
0.9 0.7
0.9 0.3

MW-9
UPPER  LOWER
ZONE ZONE

2.1 2.4
2.0 1.5
1.0 1.0
1.0 1.0
0.7 1.2

098cu0G9



QUARTERLY MONITORING

April 9-12, 1985
July 30-31, 1985

November 4-5, 1985
January 29-30, 1986

November 18-20, 1986

CONCENTRATION
UNITS

ng/i(b)
g/l
g/l
mg /1

g/l

HW-1
UPPER  LOWER
ZONE ZONE
0.007 0.008

<0.01{c) <0.01
<0.001 <0.001
<0.001 <D.00l
0.005 <0.005

¢

TABLE C.17
SELENIUM SUMMARY OF

QUARTERLY GROUND WATER MONITORING(a)

ARCO CHEMICAL COMPANY

CGMADEMHUTTEN,

SAMPLE LDENTIFICATION

MW-2
UPPER LOWER
Z0ONE ZONE
0.014 0.015
<0.01 <0.01
<0.001 <0.001
€<0.001 <0.001
<0.005 <0.005

MW-3
UPPER LOWER
ZONE LONE
g.qa10 0.007
0.0l <0.01
<0.001 <0.00}
<0.001 <0.00!
<0.005 <0.005

OHI0
MW-5

UPPER LOWER
ZONE ZONE
0.001  <0.00!
<0.01 <0.01
<0.001 <0.001
<0.001 <0.001

0.012 0.013

(a)Selenium concentrations are susmarized for those monltoring wells which exhibited values greater tﬁan 0.002
milligram per liter (ag/l). .

(b)"mg/1" = aflligrams per liter or parts per million (ppm).

(c)¥<" = less than the reported value which is the detection limit of the analysis.

MW-&

UPPER

ZONE

0.004

<U.01

<0.001

0.004

<0.005

LOWER

2ONE

0.004

<0.01

<0.001

0.004

<0.005

Mw-7
UPPER
ZONE
0.002
<0.01
<0.001
<0.001

0.006

LOWEK

ZONE

0.002

<0.01

<0.001

<0.vul

0.007

MW-8
UPPLER
ZONE
0.002
<h.0}
<0.001
{U.00}

0.008

LOWER

ZONE

0.001

<0.01

<0.001

<0.001

0.005

0.002

{0.01

<0.00)

<0. 001

0.008

PM-5

0.00 1

<u. 01

<u.0uU1l

<u.0ul

0.007

198590590



TABLE C 18

SUMMARY OF RAZARDOUS SUBSTANCE L1IST ORGANIC CaHPOUMD RESULTS
APRIL 1965 FIRST QUARTER GROUMD WATER MONITORING(a)
ARCO CHEMICAL COMPANY
GHADENEUTTEN, 0H10

SAMPLE IDENTIFICATION
PARAMETERS CAS NUMBER(b) CONCENTRATION -1 MW-2 Mu-3

UNITS 20 FEET 18 FEET 16 FEET

Volatiles:

Tetrachloroethylens 127-18-4 ug/1(c) 6.8 5.3
Other Volatiles -- ug/l BDL(d) BDL
Acid/Base-Neutral Extractables -~ ug/l BDL BDL
Pesticides/Polychlorinated Biphenyle -- ug/l BDL BDL

(a)Firpst quarter ground water monitosing samples were collected from April 9, 1985 to April 12, 1985.

(b)The nusbers presented in this column are the Chesical Abstracts Service (CAS) numbers used for cataloging Lﬁe indicacted

compounds in the Chemical Abetracts Index.
(e)"ug/1" = micrograms par liter or parts per billion {ppb).

MW-5
17 FEET

BDL
BDL

BDL

BDL

MU-6
t9 FEET

BDL
BDL

BDL

BDL

(d)“BDL" indicates not detected asbove the U.S. Environsental Protection Agency (EPA) Contract laborastory Progras (CLP) Hazardous

Substance List (H5L) contract required detection limits (CRDL).

-5
PUMP ZONE

BDL
BDL

BDL

BDL

¢98cu0090



TABLE C.19

SUMMARY OF BAZARDOUS SUBSTANCE LIST ORGANIC COMPOUND RESULTS
JULY 1985 SECOND QUARTER GROUND WATER MOMITORING(a)
ARCO CEHEMICAL COMPANY
QIADENUUTTEN, 0N10

SAMPLE IDENTIFICATION

PARAMETERS CONCENTRATION M- 1 MW-2 Mu-3 Mu-4 MW-5 MW-6
UNLTS 29 FEET 23 FEET 24 FEET k7 FEET 18 FEET 25 FEET

Volatiles ug/1(b) BDL(c) BDL BDL BDL BOL BDL

Acid/Base-Neutrsl Extrectables ug/1 BDL DL BDL BDL BDL BDL

(s)Second quarter ground water sonitoring samples were collected fros July 30, 1985 to July 31, 1985.
(b)"ug/1” = alcrograms per liter or parts per billion (ppb).

(c)"BDL" tndicates nct detected above the U.S. Environmental Protection Ageacy (EPA) Contract laborstory Prograa (CLP) Hazardous
Substance List (HSL) contract required detection limite (CRDL).

HW-8
17 FEET

BDL

BDL

MW-9
22 FEET

BDL

BDL

PH-4
PUMP

ZONE
BDL

BDL

PW-5
PUMP

ZONE
BDL

8DL

THGgY

-

&)
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CAS REGISTRY

PARAMETERS NUMBER(b)
Volatiles:
Methylene Chloride 15-09-2
Acetone 67-64-1
Toluane 108-88-3
Total Xylene(f) 1330-20-7

Acid/Bsse-Neutral
Excractables:

1,3-Dichlorobenzene S41-73-1

CONCENTRATION
UN1TS

ug/1(c)
ug/1
ug/l
ug/1

ug/l

TABLE C.20

SIPMMARY OF BAZARDOUS SOBSTANCE LIST ORGANIC COMPOUND RESULTS

NOVEMBER 1986 FINAL QUARTER GROUMD WATER MONITORING(a)

M-l
27 FEET

138(d)
138
3oL

6.28

BDL

-2

23 FEET

178
158
anl
BDL

BDL

ARCO CHEMICAL COMPAMY
GCUADEWRUTTEN, OHIO

Mu-3

24 FEET

148
46D
BOL
BDL

BDL

Mu-4

20 FEET

k1B
368
BDL
apL

BDL

HW-5

19 FEET

118
3p
BDL
BDL

BDL

MW-6
26 FEET

128
BDL(e)

BDL-

BDL

BDL

(a)Final quarter ground water momitoring samples were collected from November 18, 1986 to November 20, 1986.

MW-7

17 FEET

5.1B
528
BDL
BDL

BDL

(b)The numbers presentad in this column are the Chemical Abstracts Service (CAS) Registry Mumbers used for cataloging
the indicated compounds in the Chemical Abstrecte Index.

{(c)"ug/1” = microgramss per liter or parts per billion (ppb).

(d)" W indicates that the corresponding compound was found tn the blank as well ss the sample.

(e)"BDOL" indicates not detected above the U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP)
Hazardous Substance List (HSL) contract required detection limite (CROL).

Hi-8

23 FEET

8.38
978
BOL
BDL

i3s

MW-9

l6 FEET

1.08
268
BOL
BDL

BDL

P-4
PUMP
Z0NE

158
1408

138

BDL

PU-5
PUMP
ZONE

6.98
BDL
BOL
BDL

BDL

Y986u069



TABLE C.21

SUMMARY OF CHROMIUM AND POLYCHLORINATED 8IPHENYLS RESULTS
POR THE NOVEMBER 1986 RIVER SEDIMENT SAMPLES(a)
ARCO CHEMICAL COMPANY
GNADENHUTTEN, OHIO

. . TOTAL HEXAVALENT POLYCHLORINATED
SAMPLE IDENTIFICATION CHROMIUM CHROM L UM BIPHENYLS
(mg/kg) (b) (mg/kg) (mg/kg)
RS-2~-1 38 0.15J(¢) 0.16U(d)
RS-2-2 70 1.2V 0. 16U
RS-2-1 78 0.29J 0. 16U
RS-2-4 67 0.14J 0. 16U
RS-2-5 83 L. 2U 0.16U
RS-2-6 61 1.20 0. 16U
RS-2-7 82 0.43J g.1l6u
RS-2-8 14 0.44] 0.16U
RS-2-9 57 0.33J Q.1l6U
RS-4-2 78 0.84J 0.16U
RS§-5-2 120 0.74J 0.16U
RS-6-2 82 l.lu 0.16U
RS-7-1 120 1.5 0.16U
RS-7-2 60 0.91J 0.16U
RS-7-3 69 0.89J 0.16U
RS-7-4 89 0.29J 0.16U
RS-7-5 81 0.27J 0.16U
RS-7-6 58 0.29J 0.16U0
RS~7-7 56 0.56J 0.16U
RS-8-2 120 1.5 0. 16U
RS-9-2 - 100 : 0.42J 0.47(e)
RS-10-1 c 180 0.17J 0. 16U
RS=-10-2 83 0.58J 0. 16U
RS-10-3 85 0.45J 0. 16U
RS-10-4 29 0.273 0. 16U
RS-10-5 32 0.41J 0. 16U
RS-11-2 46 0.13J 0.16U
RS-12-2 55 1.3U 0.11(E)
RS-14-1 120 1.3U 0.16U
RS~ 14~2 65 1.2U 0.16U
RS-14-3 71 1,20 0.16U
RS-14-4 67 0.14J 0.16U
RS-14-5 .45 l.1U 0.16U
RS-14-6 51 l. lU 0. 16U
RS-14-7 49 .20 0.16U
RS-14-8 100 1.4U 0. 16U
Composite RS-1,2,3 Traverses 17 1.2U 0.16U
Composite RS-4,5,6 Traverses 18 - 4.1 0. 16y
Composite RS-7,8,9 Traverses 48 1. 1U 0.16U
Composite RS-10,11,12 Traverses 33 3.1v 0.16U
Composite RS-13,14,15 Traverses 59 3.0oU 0.16U

(a)Samples were collected from November 11, 1986 to November 14, 1986.
(b)"wg/kg" equals milligrams per kilogram or parts per million (ppm)

(c)"J" indicates that the carresponding compound is present, but the
calculated concentration is less than the specified detection limit.

(d)"U" indicates that the compound was analyzed, but not detected. The
corresponding number represeats the method detection limit for the sample.

(e)The source aroclors for the indicated polychlorinated blphenyls were
Aroclor 1248 and 1254.

(f)The source aroclor for the indicated polychlorinated blphenyls was
Aroclor 1248.



